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Go SteetlQ? 

Yes - although wc have both feet fimily in 
the present, our sights are tlxed on the 
future - and our involvement with the 
development of the electric car is part of 
the story. 

As one of Britain s top hundred com- 
panies, our huge worid-widc mineral-based 
chemical and materials supply operation is 
also vitally important to many other indus- 
tries including construction, ceramics, 
metals, agriculture, glass, oil and 
engineering. 

But our contribution to one of tomor- 
row's transport alternatives is still considera- 



ble. We help produce everything from the 
materials of which electric vehicles are 
made to the battery acid and the roads on 
which they run. 

Steelley also supply fumaces and a host 
of special materialsand skills for metal refin- 
ing, fomiing and finishing as well as a wide 
range of products upon which the engineer- 
ing and construction industries depend. 




-procluct:s for t;he world's indust:ries 



The Steel Icy Company Lim lied, Galel'ord 1 1 ill. Worksop, 
Nottinghamshire S8I 8AF, Hngland. 
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Tom Butler makes plastic plants and 
sells designs for reinforced concrete 
shelters, and the equipment to go 
with them; this shelter v/ill hold 
seven people and cost around £9000. 
His company, Nuclear Protection, 
Northants. is one of more than 300 
in Britain aspiring to save us from the 
bomb. Laurence Godfrey surveys the 
market and explains what to look for 
(see p 274). 
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The great anwatehed 

The continuing investigation of the "D-notice" system of 
press censorship by the House of Commons Select Com- 
mittee on Defence may be good clean fun for the lads in 
Fleet Street who like to make life difficult for the military, 
but tills really is a trivial issue alongside the broader issue 
of public access to government information. D-notices — the 
voluntary system %vbereby a committee of very important 
people tries to keep sensitive titbits about Britain's militaiy 
might from being spread too liberally by the press — have 
come in for some knockabout treatment by the New States- 
man, which this week had the privilege of telling the Select 
Committee what it thought of D-notices. But isn't it all 
rather irrelevant? Do most people care about the 
shenanigans oi tiie defence establishment? 

There are many people vdio are not (Holy unnmoemed 
about tiie whereabouts of military spy holes but who also 
do not want everything in this area revealed because they 
have a sneaking suspicion that we have a few enemies and 
would-be enemies in the world, and that those foes should 
remain ignorant of our military secrets. No; the real nest 
of worms is not the Ministry of Defence but the ministries 
of everything else and those other public bodies whose 
operations are even more opaque than those of the dvil 
service — and this has to include that great monolith the 
Post Office, which must owe some of its current demotion 
to its failure to keep its customers, who are also its 
"owners", informed about its activities. ( In the light of the 
PO's inability to get the simplest thing right, it sometimes 
smadcs of Wonderland to suggest that this bunch of 
incompetents could act as the centre of a national bugging 
network.) Any reporter who is really concerned about the 
public's "right to know" should ignore the demi-monde of 
the overgrown schoolboys playing soldiers and spies and 
should instead concentrate on the far harder problem of 
official obscurantism. 

Unfortunately, by pushing the MoD's watchdog in the 
House of Commons into investigating £>-notices, the 
nnmadcers of buggers are guaranteeing that the more 
important and wider issue of the Official Secrets Act goes 
unnoticed. This is because it is one of those rules of the 
House that select committees do not stray into each 
others' territory, so while Defence concerns itself with 
matters appertaining to the Official Secrets Act — surely 
any study of D-notices must hinge on this — other MPs 
won't touch that purveyor of darkness. 

Why does government secrecy — ^to be fair, in some 
departments it isn't so mudi secrecy as evasiveness and a 
lade of candour — ^bother us when our role in life is to 
report the goings on of the scientific establishment in the 
broadest sense? The refusal to be open concerns us 
because the Official Secrets Act infuses every part of 
government with its unsavoury influence, and government 
is, of course, the largest employer of sdentists in Britain. 

A discredited and deddeJy vague weapon against 
freedom of information, the Offidal Secrets Act affects 
government in an insidious way. It breeds a frame of mind 
of secrecy rather than openness in civil servants in Britain. 
It is, by contrast, a pleasure to talk to a government 
employee in the United States — home of the Freedom of 
Information Act — because there the civil servants don't 
even need prompting to reveal all. There's none of this 
"talk to our press office" — tiie standard response in White- 
hall. (You try holding a dialogue on a complex topic 
through an intermediary and see how far you get before 
giving up or becoming hopelessly confused.) 

A government that embraces an Offidal Secrets Act is 



saying that it is the done thing to keep yoiu- mouth shut. 
And many vi the grey people in Whitehall readily latdi on 
to tiiis as a way of guaranteeing a quiet life — even when 
faced with unsavoury information that they know in their 

hearts should be passed on to the public. 

This is not a new debate: it has been going on for years, 
but we have had recent (broken) promises of change. And 
the Defence Select Committee must talk about the Offidal 
Secrets Act when it reports on the issue of D-notices. It 
should tell the government to separate the military secrets 
from the dvil secrets. People, and most journalists are 
people, will respect military secrets more if they are not 
forced to use devious tactics to coax even the most 
innocent information out of officialdom. It is, in any 
instance, counterproductive to stamp "confidential" on 
every government document as this pushes journalists 
into blowing up otherwise harmless pieces of paper into 
thhigs of importance. No one is adcing the government to 
trust the press with its innermost thoughts, just with the 
informatioa that the people of Britain have every right to 
know. 

Dial M for murder 

If one side keeps on losing a game, then surely the time is 

ripe to change the rules. That probably isn't why the 
government is rewriting the rules of the game of monopoly 
indulged in by a number of state-owned industries, but if 
the effects are right then something sensible will have been 
achieved as a result of the Conservatives' adherence to 
their otherwise less than wholly rational dislike of 
nationalisation as a philosophy. For years the customers 
have lost consistently in the monopoly game run by the 
Post Office. And it is, oddly enough, the seemingly success- 
ful and highly profitable telecommunications side that had 
been making fools of us all. (Just as it is the British Gas 
Corporation, most profitable of all the nationalised energy 
utilities, that seems to care more for itself than for its 
consumers.) 

There cannot be many people who are without some tale 
of telephonic incompetence. Our own horror story is of an 

office that has remained empty for nearly a year — at no 
small cost — while the PO's telecommunications department 
breaks promise after promise over equipment deliveries. 
Repeat that same story throughout British business, and 
you wonder quite how much we can blame the Post Office 
for the decline of British industry. 

By dearing the way for independent organisations to 
supply equipment for attachment to the British telephone 
network, the government has made it possible for tele- 
phone users to jump out of the 19th century into the 20th. 
And Sir Keith Joseph seems to have got it about right in 
the "demonopolisation" of Post Office Telecommunications. 
The PO will still provide the network and the first receiver 
— ^thus ensuring that it can maintain the integrity of its 
system and keep tabs on the sort of gadgetry that is 
attached to it — and there is to be time for British industry 
to jump into the business of making all those wonderful 
gadgets that can be plugged into a telephone system. 

It will take the companies .some time to throw off the 
straitjacket imposed on them by years of Post Office tech- 
nical conservatism, but the opportunities are so large that 
any electronics company with any vision will see this is an 
opportunity to break into a potentially valuable business. 
Industry ail-but missed the boat when it failed to take 
advantage of a similar Post Office embargo on foreign 
equipment for Prestel. Let us hope that it does not dither 
this time. Michael Kenward 
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Engine failures leave Ariane grounded 



French engineers investigating the 
failure on its second flight of Ariane, the 
European Space Agency's satellite 
launcher, this week .igrcfd to a new 
series of tests that will delay further 
flights by three months. The hold up 
could jeopardise commercial contracts 
for Ariane, which, according to ESA's 
plans, will launch a quarter of the satel- 
lites that the world puts into orUt over 
the next ten years. 

About 40 crmuu'crs in technical estab- 
lishmt'iils around Paris are investigating 
the accident, which happened two 
months ago. The rocket, whose develop- 
ment is costing ESA's 11 member nations 
some £500 million, crashed into the 
Atlantic Ocean less than two minutes 
after leaving its launch pad in Kourou, 
French Guiana. 

Jean Gruau — who, as the general 
inspector of CNES, the French space 
agency, is coordinating the investigation 
—estimates that one of 200 000 factors 
could have caused the accident. So far 
his team has not established what went 
wrong. This week Gruau said that 
because of this, Ariane's next test flight, 
scheduled for November, will now take 
place in February at the the earliest. 

While the engineers investigate why 
the setback happened, ESA's admniistra- 
tors have another problem. This cwwems 
who will fund the next stage in Ariane's 
development. There is a possibility that 
France, whose taxpayers are already 
footing some 70 per cent of the total bill 
for the project, may decide to fund all of 
the next phase of development. 

So far, ESA has agreed to develop the 
rocket to the point where it can lift a 
2-4 tonne satellite into geostationary 
orbit. Such rockets, slightly modified 
versions of the one that crashed in May, 
will constitute the Ariane "fleet" until 
the mid-1980s. Plans already exist for the 



Observer 




Peter Marsh, Paris 

more powerful rockets that will replace 
them. These would lift up to 3-5 tonnes. 
The development of the new rockets will 
cost about £35 million. However, ESA will 
consider these plans only next summer. 

This schedule does not look attractive 
to Arianespace. the company set up 
earlier this year to sell Ariane rockets, 
Arianespace wants a decision by the end 
of the year on whether the new rocket 
will go ahead. This is because Intelsat, 
the international telet omnnmications 
organisation, is interested in buying one 
of the more powerful Arianes to launch 
a series of new, heavy communications 
satellites beginning in 1985. And to fit 
its own satellite development programme 
with the specifications for the launcher, 
Intelsat must know by December 
plans for the modified Ariane. 

Af<cording to Klaus Iserland, Ariane- 
space's deputy director general, his com- 
pany's chances of commercial success 
will be greatly helped if the new version 
of the rocket is available by 1984. The 
rocket would then be able to compete 
with the US's space shuttle — assuming 
the shuttle is .operating by then — ^far 
more effectively than the less powerful, 



current versions of Ariane. If the other 
members of ESA dither over funding the 
new development, France may step in to 
fund all of it and so help out Ariane- 
space — 60 per cent of which is owned 
either by the French government or by 
privately-owned French firms. 

Of course, Arianespace may have to 
modify its sales plans unless the investi- 
gation into the second test flight pro- 
duces an explanation for the failure. 
Two further test flights are planned 
before Ariane's "operational" programme 
starts next summer, when organisations 
will pay up to £17 million to have their 
satellites put into orbit. (ESA will 
manage the first six launches in this pro- 
gramme; Arianespace assumes responsi- 
bility for later launches. ) 

Because of lack of progress in the 
investigation into the May accident, tech- 
nicians at a test facility in Vernon run 
by SEP, a French aerospace company, 
started this week to take apart the 
rocket for the third test flight. This will 
set back the launch programme by at 
least three months. 

The SEP team will check the injectors 
in each of the four engines in the 
rocket's first stage. A similar engine |^ 



Britain's enterprising backing for bugs 



"It does not rise, monsieur." 



The National Enterprise Board yesterday 
unveiled long-awaited plans for Britain's 
first biotechnology firm. The budget of 
the new firm, possibly called Celltech, 
will, at first, be modest: between £10 
million and £12 million over the next 
four or five years. The idea, according to 
NEB spokesmen, is to keep the venture 
"lean and hungry", and looking for pro- 
jects which will be c,i<\\ generating 
within 2-3 years. The NKB put up a large 
proportion of the money and so owns 40- 
50 percent of the equity, but has managed 
to persuade four private investors — Pru- 
dential Assurance, the Midland Bank, 
Technical nevelopment Capital (a 
venture capital company) and British 
and Commonwealth Shipping — to chip in 
with the rest for about 15 per cent of 
O'llterli's e(|iiity each. 

The formation of such a venture 
capital firm was one of the principal 
recommendations of the Spinks report on 
biotechnology, published last March by a 
prestigious joint working party which 
included the Advisory Council on Applied 
Research and Development (New 
Scientist, 3 April, p 3). However, the 
NEB view differs in one important 
respect from the Spinks report: there are 
no plans for close, formal cooperation 
with the National Research Development 
Corporation over Celltech, NEB spokes- 
men insist there will, however, be no 
conflict with the NRDC (which among 
other things handles the patents of 
scientists employed by the British govern- 
ment and universities) as most of Cell- 
tech's schemes will not be patentable. 

Although the new firm is loosely 



modelled on its American counterparts, 
Cetus and Genentech, Celltech will not 
"buy scientists" by <^ring them a stake 
in the cunpany. Instead, as NEB's Gerard 
Fairtloui^ who wHl be CeUtedi's first 
managing director, told New Scientist, a 
closer relationship biised on frequent 
consultations with scientists doing the 
basic research should winkle out ideas 
worth exploiting commercially. Celltech 
will also rely on contracts to get a lot of 
research in genetic engineering done. 

During the next few months, Fairtlough, 
must find good technical and planning 
managers, a large enough laboratory 
within easy reach of London, and of 
course, suitable "cash generating" pro- 
j(K:ts. Initially Celltech's most important 
scientific partner will be Sydney 
Brenner's Unit ot Molecular Biology at 
Cambridge, part of the Medical Research 
Council, and where Cesar Milstein 
pioneered the research on monoclonal 
antibodies. It is here that Fairtlough 
thinks that the early conimerrial suc- 
cesses in the production of vaccines and 
diagnostic reagents will come. Although 
Celltech will let the big pharmaceutical 
houses tackle the expensive development 
of therapeutic wonder drugs, such as 
interferon, Fairtlough believes that Cell- 
tech will have the resources for big pro- 
jects, such as with the huge markets for 
gasohol in mind, improving the alcohol 
yield of yeasts. Despite all these prob- 
lems, Fairtlough, who was joint managing 
director of Shell UK before joining the 
NEB, is really looking forward to man- 
aging Celltech. "It should be enormous 
fun." □ 
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misbehaved during the first five seconds 
of the May flight, causing the rocket to 
go out of control shortly afterwards. The 
technicians will ensure that the injectors 
— tiny pipes that feed liquid fuel into the 
combustion chamber of each engine — are 
correctly positioned. If even one of the 
864 injectors in each engine directs fuel 
at the wrong angle, combustion could 
take place unevenly, leading to vibrations 
which could cause the spacecraft to 
break up. Investigators think it is pos- 
sible that some of the injectors in the 
second test launch were incorrectly 
positioned. 

Injector malfunction is just one of the 
factors that could have caused the 
accident. Another theory is that a com- 
bination of vibrations, transmitted 
through the pipes that feed fuel to the 
combustion chamber, produced a sound 
wave of the frequency at which the 
chamber resonates. This would have 
caused oscillations that, transmitted 
through other parts of the spacecraft, 
fractured structural connections. 

To test this theory, the engineers will 
examine changes in variables, such as 
temperature and pressure, at different 
parts of the spacecraft. They have a 
record of these changes, thanks to data 
transmitted from the rocket before it 
plunged into the Atlantic. Big changes 
in several variables within a few milli- 
seconds of each other could indicate the 
part of the rocket where something went 
wrong — and which caused vibration. This 
approach takes a long time, however. 
The variables have to be plotted by hand 
on graph paper; and they have to be 
accurate to a few milliseconds so that 
they can be correlated with each other. 
The use of computers is ruled out as, 
according to the French investigators, 
they are not clever enough for the job. □ 



Is South Africa a nuclear power? 
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The combustion chamber in one of 
Ariane's engines: did vibration cause the 
big crash? 



Lee Torrey, 

New evidence released by the Carter 
administration last week has refueled 
the debate over whether the Republic 
of South Africa has become the worlds 
seventh nuclear power. A White House 
task force report published on 15 July 
states that the intense flash of light 
spotted by a Vela satellite near South 
Africa last September "was probably not 
from a nuclear explosion." These find- 
ings, however, were promptly challenged 
by the Pentagon, which argued that the 
unique signature of the mystery flash 
suggests that it came from a. low yield 
nuclear detonation in the atmosphere, 
possibly from a neutron bomb. 

According to the White House report, 
the light signal of 22 September was de- 
tected by two instruments aboard the 
Vela satellite known as bhangmeters — 
devices that observe incident light and 
trigger a recording apparatus when light 
intensity changes rapidly. The Vela 
bhangmeters have recorded many pre- 
vious nuclear explosions, as well as light 
from super bolts of lightening and cos- 
mic ray particles. In addition, they have 
been triggered several hundred times 
by signals of unknown origin, which are 
called "zoo events." 

The signature of the 22 September 
flash has many features of signals pre- 
viously observed only from a nuclear 
explosion, including the right time dura- 
tion and a characteristic "double-humped 
pulse" which was recorded by both 
bhangmeters. The double-hump results 
when the fireball of an atomic explosion 
is momentarily blacked out by the shock 
wave surrounding the explosion, then re- 
appearing with greater intensity as the 
shock wave dissipates. 

Despite the double-humped signature 
of the 22 September flash, the White 
House report found that a slight but 
significant deviation in the relative in- 
tensity of signals recorded in the two 
Vela bhangmeters throws doubt on its 
interpretation as a nuclear event. 
"Although we cannot rule out the possi- 
bility that this signal was of nuclear 
origin," the report states, "we consider 
it more likely that the signal was one 
of the zoo events, possibly a consequence 
of the impact of a small meteoroid on 
the satellite." 

An administration official explained 
that the double-humped signal might 
have been caused by a small meteoroid 
moving at very high velocity, striking 
the surface of the Vela satellite, giving 
rise to a number of slow moving frag- 
ments which could float out from the 
satellite. If these debris fragments 
floated in front of the few of the bhang- 
meters, they could reflect the sunlight in 
a way that would resemble the double- 
hump on a nuclear detonation. This offi- 
cial conceded that this type of event 
could be expected to happen only once 
every 10 years. 

The White House study is champion- 



Boston 

ing a meteorite explanation in part be- 
cause it can find little supporting 
evidence for the nuclear explosion 
hypothesis. Soon after the Vela satellite 
picked up the optical signal, US Air 
Force C-135 transport planes and U-2 
reconnaissance craft were crisscrossing 
the area to detect radioactive debris 
from the explosion, but found none in 
excess of background level. In mid- 
November, a health physics laboratory in 
New Zealand reported finding traces of 
shortlived fission products in their rain- 
water, but there results were later with- 
drawn and are not considered reliable. 

One explanation being put forward by 
the Pentagon is that the explosion may 
have been that of a neutron bomb — a 
weapon which does not produce the high 
quantities of radioactive fallout found in 
conventional nuclear devices. A neutron 
bomb might also explain the low strength 
of the 22 September event — no more 
than 10 kilotonnes. 

According to a classified Defence Intel- 
ligence Agency (DIA) report, there are 
several other pieces of evidence which, 
taken together, seem to support the 
view that the mystery flash was actually 
a bomb. The first of these was an 
acoustic signal recorded at a distant re- 
cording site in the Northern Hemisphere 
at an appropriate time after the flash, 
although some experts say no acoustic 
signal is normally expected for such a 
low-yield explosion. Hydroacoustic sig- 
nals, a few decibels above background 
noise, were also recorded at two uniden- 
tified sites after 22 September. 

A third piece of evidence was a travel- 
ling ionospheric disturbance (TID) 
observed by the Arecibo radiotelescope 
in Puerto Rico which was moving from 
southeast to the northwest and lasted 
several hours in the early morning of 
22 September. This ripple in the iono- 
sphere suggests that a shock wave 
moved through the upper atmosphere, 
displacing electrons as it moved along. 
The White House report maintains that 
all this evidence is circumstantial and 
may have been caused by various natural 
phenomenon, such as earthquakes, elec- 
trical storms, or solar flares. 

Other pieces of the puzzle have been 
supplied by the CIA to congressional 
intelligence committees. One of these 
briefings described a task force of South 
African warships conducting a secret 
exercise at sea at roughly the same lati- 
tude and longitude where the flash 
appeared to occur in the atmosphere. 
Another scrap of evidence says that 
early warning radar stations operated 
by the Air Force picked up an electro- 
magnetic pulse immediately after the 
22 September event. 

The CIA has told Congress that if the 
event was in fact a clandestine nuclear 
device then the two most likely candi- 
dates were South Africa or Israel, or 
perhaps both acting in cooperation. □ 
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Pay research hits government scientists 



The government's 16 000 scientists are 
seething with indignation over this year's 
pay negotiations which have resulted in 
a management pay offer ranging from 
a respectable 22 per cent for some lowly 
grades to nothing at all for senior scien- 
tists. The scientists see this offer as part 
of continuing attempts by the Civil Ser- 
vice Department to undermine the status 
of scientists. 

For the first time since the early 1970s, 
the scientific service, this year, has had 
its pay reviewed by the Pay Research 
Unit, (PRU). This body finds "analogues" 
in outside industry for civil service jobs 
and compares pay. These comparisons 
then form the basis for negotiations 
between management and unions. 

Although pay research, as this process 
is known, is relatively easy for the 
administrative, executive and clerical 
jobs, it has proved extremely compli- 
cated for scientists. Six grades of scien- 
tists are involved in the negotiations: 
Assistant Scientific Officer (ASO), Scien- 
tific Officer (SO), Higher Scientific 
Officer (HSO), Senior Scientific Officer 
(SSO), Principal Scientific Officer (PSO), 
and Senior Principal Scientific Officer 
(SPSO). The PRU board decided that 
there were satisfactory analogues for 
the three lower grades, ASO, SO and 
HSO. It also thought that there existed 
analogues for SPSO. However for the 
two middle grades— PSO and SSO— the 
PRU board also took into account the 
differences between pay for scientific 
and technical jobs in industry and com- 
pared these with the pay difference for 
these jobs in the civil service. 

This complexity and the bias of the 
Civil Service Department and the PRU — 
both of which are staffed by administra- 
tive civil servants — have caused the 
difficulties in the current pay round. 
SPSOs, the most senior grade involved 
in the negotiations, have not been offered 
any pay increase for two reasons. First 
of all, the Civil Service Department 
wants to downgrade this job and to link 
it to the Senior Principal administrative 
grade. Secondly, pay research did not 
produce very good evidence for this 
grade: the PRU could not find useful 
"analogues". 

The "zero increase" offer for SPSO 
has in its turn rubbed off on the two 
grades immediately below : at the top of 
their pay scales PSOs have been offered 
6 per cent, and SSOs 9 per cent. 

The complexity of these pay calcula- 
tions also conspired with the PRU's staff 
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5300 


33 
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shortage to delay the settlement and 
minimise negotiating time. The Institu- 
tion of Professional Civil Servants, the 
union involved, received the manage- 
ment's offer only three days before 
the deadline set by management. Civil 
service pay rises are implemented on 
1 April. 

Research on pay is normally done in 
sequence. For administrative grades pay 
research is normally completed late the 
previous year. Discussions then settle 
around February on what the pay re- 
search actually means. Then the union 
makes a claim and the management 
returns with an offer. Further negotia- 
tions, claims and offers then ensue. After 
the administrative grades, consideration 
of the professional grades follows. The 
scientists come last. 

The first of the PRU's reports on the 
scientists 60 analogues started arriving 
in February; the last came around the 
end of April. Negotiations then began; 



the union submitted its claims oii 20 
June. The Civil Service Department 
made its first, and final offer on 26 June. 
In the letter to the union making the 
offer the department set a deadline of 
30 June, although this date had pre- 
viously been mentioned as only a target. 

The management's tactics allowed pre- 
cisely one day for negotiation. Even so 
considerable progress was made and the 
Institution of Professional Civil Servants 
and the department would have been 
able to agree on the three lower scien- 
tific grades, but for the deadline. Instead, 
the union referred the entire dispute to 
arbitration. Hearings will take place be- 
tween 4 and 6 August and a decision is 
expected later that month. 

Whatever the arbitrators' decision, 
scientists are certain to remain the poor 
relation in the civil service. A graduate 
leaving university and entering the 
scientific civil service under the manage- 
ment's offer can expect to earn as much 
as an administrator of the same age who 
left school with two poor "O" levels. □ 




FiKi|r«s >r« for the maximum of each grade. 



Will they revolt again? Government scientists have grown more militant 
in recent years 

Verdict on interferon still out 

Promising results in a recent clinical 
trial of interferon point yet again to the 
controversial drug's potency against 
cancer. In the Lancet, 19 July, p 113, Dr 
T. J. Priestman reports that the tumours 
of two of 18 patients shrunk after regu- 
lar daily doses of interferon and in one 
case even the metastases (outposts of 
the disease in other parts of the body) 
began to disappear. However, the re- 
sponses were shortlived : both patients 
died within two months after treatment 
was stopped. Nevertheless, Priestman 
concluded that "further trials are justi- 
fied to define the extent of anticancer 
activity." 

The British pharmaceutical firm Bur- 
roughs Wellcome sponsored the trial to 
test a particular type of interferon their 
laboratories aim to market commer- 
cially. Lymphoblastoid interferon is 
made from human lymphoblastoid cells 
— cancerous white blood cells with a 
capacity for indefinite growth outside 
the body. 

Very little is known about how much 
the human body can tolerate of any of 
the interferon types, particularly lympho- 
blastoid, and the study set out to estab- 
lish the maximum dose the patients could 
take of this very potent drug. 

Researchers such as Thomas Merigan 
at Stanford University have scored suc- 



cesses with breast and bone marrow 
cancers. Recent clinical trials have con- 
centrated on these two diseases. The 18 
patients in the Wellcome trial, however, 
suffered from 12 different cancers, 
located in the skin, uterus and stomach 
as well as those in the breast and bone 
marrow. 

Half of the 18 received a range of 
single doses to test the maximum that 
could be tolerated. At the upper doses 
patients developed 'flu symptoms — high 
fever, dizziness, weakness and a fall in 
blood pressure. 

Priestman next tackled the second 
stage of the study: daily treatment of 
the remaining nine patients for 30 days 
using a "safe dose below the upper one 
tolerated by the first group. He found 
that the patients soon developed a 
tolerance which permitted him to in- 
crease the daily amount. 

Fever, a rise in blood pressure, and 
disturbances in blood cell manufacture 
by their bone marrow meant that 
only four patients completed their 
courses of treatment without interrup- 
tion or a dose reduction before the 30 
days were up. This does not offer much 
hope for advanced cancer patients who 
will require massive doses of the drug 
perhaps for the rest of their life to 
keep the disease at bay. □ 
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Genetic engineering down under 

Brian Lee, Sydney. Australia 



In a report released tomorrow the Aus- 
tralian Academy of Science foUows 
recent moves in the United States {New 
Scientist, 26 June, p 574) by recommend- 
ing that the laying dofwn nid policing of 
the nation's guidelioes should pass to 
the federal govemmeiit Tbe rqrart 
stresses at considerable length the 
safety of recombhiant DNA techn<dogy, 
while recamnending that nmnitoriiig 
should continue to back iqt the shift in 
policy. 

For the past fire years the academy's 
Connnlttee m BeonnUnant UNA 
Mtdecnles (ASCX)RI>X rather than die 
govonment, has laid down and 
administered the country's voluntary 
guidelines on recombinant DNA research 
— a regulatory role with whidi the in- 
dependent academy has never felt en- 
tirely comfortable. Following the lead of 
the National Institutes of Health in 
America, ASCORD has been steadily re- 
laxing its guidelines as the conjectured 
hazards of recombinant DNA have pro- 
gressively evaporated. This development, 
and the fact that the technology is about 
to advance beyond the research phase, 
led the academy both to review its in- 
volvement with administering the re- 
combinant DNA guidelines, and to start 
thinking ahead about what regulations 
should be on hand for controlling ex 
ploitation of the new technology by in- 
dustry. 

The academy's august Committee of 
Review — which includes Gordon Ada, a 
member of the prestigious and inter- 
national Committee on Genetic Experi- 
mentation (COGENE) — is in a contra- 
dictory position. While it considers the 

Banking on Vfatersheds 

water ipfiflalfits and 
are leadbig one of the first 
injects to assess the 
effects of generatioas of tree felling and 
overgrazing in the mau^bqnui foothills. 
Hie Punjabi government has selected 
fare Inns of coasulting engineers — Sir 
WDHam Hakrow and Sir Murdock Mac- 
donald— to supply a team of seven 
experts f«r the Kandi Watershed and 
Area Development Profeet <KWAP), 
iMA starts this month. 

Ihe btematlonal Development Asso- 
ciation, the branch of the World Bank 
that ^ves "soft" loans to the poorer 
developing countries, wiU probably spend 
$M million on the five-year project. The 
IDA'S board of governors will consider 
the project at a meeting later this c 
month. Their $30 million will be matched E 
by grants from the Punjabi government, o 
as part of its strategy for raising agri- „ 
cultural production . on the 4600 sq.km 2 
Kandi tract, which feeds 15 million f 
people. If the project is successful, says ^ 
Anne HamUton of the World Bank, it ^ 
could be a prototype for others in areas, i 
such as Mjyhysia, which are afflkted by ~ 



risks from most recombinant DNA ex- 
periments to be less than those involved 
with everyday handling of disease-caus- 
ing microorganisms in hospital pathology 
laboratories, it does not feel able to 
recommend the obvtous condnaioi^ 
that central surveillanoe for most re- 
combinant DNA experiments should be 
abandoned. 

In practice, by recommending that tbe 
goTermneiit take over ASCOBD's sw> 
veillance functions, the committee may 
have burdened researchers wanting to 
use recMttUiiaiit DNA techniques with 
more frustrating restrictions rather than 
fewer. It also recommends that two 
government committees be sM np— one 
for overseeing the ap^ication td Ae 
new technology by industry, and a sub- 
committee for Uwking after researdi. 
Already the Federal Department of 
Science and the Environment has acted 
with what some researchers regard as 
indecent haste. It is rumoured that the 
department has already prepared a 
Cabinet submission proposing that it set 
up both committees. 

Researchers, unhappy with the 
academy's recommendations, feel that 
they will be getting the worst of all 
worlds. ASCORD used to process their 
applications do do genetic engineering 
in about five weeks — a speed unlikely 
to be matched by the government 
bureaucracy. Mnreover, the academy has 



provided this service free, and at a very 
low cost to itself. Whereas, a figure 
of some $80 000 of the taxpayers' money 
has been mentioned as the sum needed 
for operation of the govern m ent com- 
mittees during the first year. 

Another twist to the story is, that like 
GMAG in the UK (New Scientist, 17 
July, p 181), ASCORD is likely to recom- 
mend that approval for experiments in 
its lowest containment category should 
in future come from the biosafety ooot- 
mittees in the researchers' host institu- 
tion. Because most recombinant DNA 
research applications fall bito this cate- 
gory the new government surveillance 
committee may find itself with little to 
do. 

ft does not look as thou^ the com- 
mittee for monitwing tiie activities of 
industry win have too mudi to do 
^ther. While biotechnology companies 
in the United States and the UK may 
reap large profits from making insulin, 
interferon and other currently expensive 
substances, the Academy's Committee of 
Review expects that Australian firms 
will still be far behind. Consultation 
with the 25 local companies thought 
mose likely to use recombinant DNA 
technology revealed that none expected 
to do so within the next few years. Iso- 
lation from the major markets for 
pharmaceutical products and the enor- 
mous cost of establishing facilities for 
developing recombinant DNA tech- 
nology appear to be the major reasons 
for Australia not cashing in. □ 



Toxic waste court cases pile up 



The spectre of toxic chemical wastes is 
overtaking even nudear power as tlw 
number one ti^ of environmental con- 
cern in the United States, and the 
government is acting accordingly. Last 
week for tiie first time, at tlie request 
of the Environmental Protection Agency, 
the Justice Department took a collection 
of major chemical companies to court in 
an effort to force them to dear up two 
chemical dumps in swamj^and sites in 
Louisiana. Among the companies named 
as defendants in die civil suit, alongside 
the owners of the dump, are the Dow 
Chemical Company, Exxon Corporation, 
American Hoechst Company and Shell 
Cliemical Corporation. 

» 4 




A swampiand resident voder threat 



Filing of the suit itself is not unusual 
Aoomrdlng to Barbara Blum of the BPA, 
it is the 30th filed as a result of hundreds 
nS investigations of waste dtes across 
the nation. What was unprecedented was 
the inclusion of the chemical companies 
that dtmip in the rites, together with 
the dump site owners. 

The government is asking that the 
companies not only repair dikes and 
fence in Um sites properly but also 
undertake the very expensive tadt of 
pr<ver]y diq^osiiig of the wastes in 
accordance with EPA guidelines. The suit 
reveals that chlorinated hydrocarbons 
and heavy metals among other chemi- 
cals were released in dangerous quanti- 
ties, killing many plants, trees, fish, 
alligators, turtles, cattle and birds. 
Officials estimate the cost of cleaning up 
the swampland and parts of the Missis- 
sippi River will run into millions of 
dollars. 

The decision to file the suit marks the 
government's growing concern with the 
health effects of the hazardous sites, and 
the need to clean them up as fast as 
possible. "Here the injury is not merely 
imminent, it is already taking place," 
declared court papers filed by the 
Justice Department. "Every day humans 
and the environment are accumulating 
toxic chemicals and being subjected to 
ever higher risks of eventual death or 
injury ^om hasardons diemicals." □ 
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Lead fun at the fair 



Lead is the latest contestant to join the 
field of possible causes of the mystery 
illness that hit several hundred children 
recently at a carnival in Kirkby-in-Ash- 
field, in Nottinghamshire. On Monday 
the Health and Safety Executive told 
New Scientist that raised levels of lead 
had been detected in three grass 
samples from the field in which the 
carnival was held and from a nearby 
farm. Sensitive gas chromatography, 
linked with electron capture analytical 
techniques, picked up the lead, and high- 
lighted three other "elements" that, as 
we go to press, are now being subjected 

Cancer cures rocket 

Chemotherapy and other aggressive 
forms of treatment are rapidly improv- 
ing the success rates of curing cancer. 
At present physicians are curing 41 per 
cent of all serious cancers, and within 
five years the proportion of cures will 
exceed 50 per cent. Those figures con- 
trast with a success rate of just 34 per 
cent a quarter of a century ago. Such 
was the good news presented last week 
in Washington by Dr Vincent Devita, 
the man just appointed by President 
Carter to head the US National Cancer 
Institute. 

Ironically, Devita identified the billion 
dollar "war on cancer" sparked by Presi- 
dent Richard Nixon in the early 1970s 
as one of the causes of the rapidly in- 
creasing percentage of cancer cures. 
Critics inside and outside the scientific 
profession protested at the time, and 
have continued to argue since then, that 
the effort was directed too specifically 
at treating tumours. They claim not 
enough basic research on cell biology 
was done for the programme to be 
successful. However, Devita declared 
that calling the programme a failure 
was "quite wrong". But he added that 
the NCI would give greater attention to 
such research and particularly mapping 
the human DNA in the future. 

Doctors have scored successes in a 
wide variety of cancers. Five-year re- 
missions from breast cancer have im- 
proved from 63 per cent just under 20 
years ago to better than 68 per cent 
today. For localised breast cancer, the 
comparative figures are 85 per cent now 
and 78 per cent about 30 years back. 

Between the 1960s and 1970s five year 
survivals improved from 43 per cent to 
49 per cent among colon cancer patients; 
from 38 to 45 per cent for people with 
rectal cancer; from 53 to 61 per cent for 
bladder cancer patients; from 50 to 63 
per cent for sufferers of prostate can- 
cer; and from 73 to 81 per cent for vic- 
tims of cancer of the womb. 

Even more encouraging, said Devita, is 
the fact that the present and promised 
improvements do not apply only to the 
five-year remissions rate regarded as a 
benchmark for a cancer cure. They also 
indicate the restoration of patients' life 
expectancies to normal figures. □ 



to further analytical tests. 

Nearly 300 children needed hospital 
treatment and another 200 received first 
aid at the Kirkby carnival. The initial 
signs were that a number of children 
began to stagger and to collapse. The 
children, and some of their parents, com- 
plained of nausea, giddiness, sore eyes, 
coldness and a metallic taste in the 
mouth. Although all children were re- 
leased from hospital in a day or so, dur- 
ing the following week a few showed 
recurring signs of the symptoms. At 
first these suggested organophosphate 
insecticide poisoning, but no residues of 
such materials were detected in the 
blood samples. Local farmers and the 
nearby Forestr>' Commission denied that 
they had sprayed any crops in the area 
with such materials recently. Public 
health authorities have also dismissed 
food poisoning as the cause. 

The idea that mass hysteria was re- 
sponsible has held sway on and off. But 
if this were the cause, the symptoms 
should have turned up predominantly 



among girls — which they didn't. Without 
an underlying biological cause there 
seemed no way that some of the babies 
brought to the carnival could become 
embroiled in mass hysteria; a number 
of babies did in fact show the symptoms. 
Until a biological basis for the "domino" 
or mass hysteria effect turned up, the 
idea did not hold much water. Lead 
might provide an answer. 

The lead occurs only in tiny quantities, 
measurable in parts per billion, and the 
fact that the field and the farm are in 
an essentially suburban setting is signifi- 
cant. The probability is that the lead 
stems from exhaust fumes, and may 
chemically be organo-lead originating 
from tetraethyl lead used widely as a 
petrol additive to prevent "knock" in 
engines. Although there is no direct evi- 
dence that the lead was responsible for 
the symptoms exhibited by the children, 
it could increase their susceptibility to 
stress. According to Professor D. Bryce 
Smith at Reading University, an expert 
in the physiological effects of lead, "it 
might just add credence to the concept 
of sympathetic hysteria." □ 



Harpooning 

The controversial motion for a complete 
moratorium on whaling once again failed 
to pass. Delegates at the 32nd meeting 
of the International Whaling Commission 
(IWC) in Brighton were clearly divided 
over the issue: 13 voted for the motion 
and nine against, with two abstentions. 
But the vote fell five short of the 
required three quarters majority needed 
to pass the motion. 

Earlier in the week, Gerry Wiggin, 
parliamentary secretary at the Ministry 
of Agriculture, Fisheries and Food, re- 
affirmed the UK government's desire to 
put an end to all commercial whaling. 
Wiggin drew attention in inhumane 
methods of killing whales. Commercial 
whalers are increasingly using the "cold- 
grenade" harpoon, which allows whales 
a lingering death, in preference to the 
explosive harpoon which, while it 
dispatches whales quickly, can damage 
part of the meat. "We consider the 'cold- 
grenade harpoon' to be a particularly 
inhumane method and we will therefore 
support a ban on its use in all commer- 
cial applications," Wiggin said. 

Fears that Taiwan would precipitate 

a political storm were avoided by post- 
poning a decision on its application to 
join the IWC. Taiwan recently took up 
whaling on behalf of Japan, using equip- 
ment financed and manned by Japanese 
and exported its catch to Japan after 
"laundering" in South Korea. It would 
obviously help the whaling nations if 
Taiwan were a member of the IWC, but 
of the 24 members only 2, South Korea 
and South Africa, recognise Taiwan. 

Subsistence and aboriginal whaling 
is the other main issue for discussion at 
this week's meeting. Dr Lyall Watson, 
best-selling author and IWC delegate for 
the Seychelles, got the meeting off to 
a confused start when he suggested 



the whalers 




Frozen whale meat for Japan 

bringing aboriginal whaling forward on 
the agenda so that it could be decided 
before the moratorium discussions. 

Aboriginal whaling is a particular prob- 
lem for the US because Inupiat Eskimos, 
(who are Alaskan citizens) hunt bowhead 
whales, the most endangered species of 
whale. Not only has this issue caused 
some dissent among environmentalists 
in the US, who were torn between 
preserving whales and the lifestyle of 
the Eskimos, but last year the US was 
accused of trading its support on catch 
quotas in exchange for a quota for the 
bowhead. The Seychelles hopes that if 
the aboriginal issue has been decided the 
UN will then be free to push for a 
moratorium. 

Japan objected to the change in the 
agenda but was outvoted and the IWC 
went into private session to discuss first 
aboriginal whaling and then the pro- 
posed moratorium. In those discussions 
the technical committee of the IWC 
rejected the US's claim for an unchanged 
bowhead quota but voted in favour of a 
worldwide ban on commercial whaUng. 
However the vote — 14 to 9 for a ban 
with Norway abstaining — was not enough 
to pass in the open meeting, so the 
bargaining got under way seriously. □ 
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continued 

Industry and academe shake hands on robots 



Britain's Science Research Council 
(SRC) is making available £2-5 million 
over the next five years to aid the 
development of robots. It wants the 
money to be spent particularly on 
research into "intelligent" robots — these 
machines are flexible arms, controlled by 
computers, that have sensors to let them 
decide what is happening nearby and 
react accordingly. The SRC says its plan 
should let Britain "leap frog" the current 
generation of "unintelligent" robots 
which do not have sensors: these devices 
repeat the same operations oblivious of 
changes in their working conditions. 

Intelligent robots constitute a very 
small proportion of the world's 10 000 
robots (of which Britain's share is about 
200). They are particularly applicable to 
assembly operations where, for instance, 
a robot hand has to pick up parts that 
travel toward it, orientated in a num- 
ber of different ways, on a conveyor. 
Ordinary robots, unlike the new breed of 



Scientists attached to the University of 
Washington and the Department of 
Health, Education ^nd Welfare (HEW) 
in Seattle, are close to perfecting a 
vaccine against the 6000 strains of 
gonorrhoea that annually infect more 
than a million American victims. Three 
years ago, gonorrhoea was listed in the 
United States as one of the major infec- 
tious diseases for which no vaccine had 
been developed. The problem of control 
was complicated by the fact that bacterial 
resistance to penicillin treatment was 
rising. Health officials handling federal 
and private purse strings were all the 
more frustrated by the amount of money 
spent on curing the disease: upwards of 
$300 million annually. 

According to Duane Olsen, a research 
technologist working with Dr Tom 
Buchanan, who has already spent five 
years working on gonorrhoea at the 
University of Washington, the route of 
infection is through the mucous mem- 
branes of cells lining the sex organs. 
Once in contact with mucosal cells, the 
bacterium Neisseria gonorrhoea extends 
fibres or pili from its outer membrane to 




A close look at the gonorrhoea culprit 
with split outer membrane (om) and 
its pili (p) 



machines, cannot distinguish between the 
different orientations. So they are use- 
less, unless the parts are presented to the 
robot in the same way. 

The SRC plans that much of the £2-5 
million will be spent on joint ventures 
between academe and industry. As a 
rough guide, industry should contribute 
£1 for every £4 that the SRC spends. 
Peter Davey, the council's robots co- 
ordinator, says that his proposal has 
generated a lot of interest among firms 
anxious to develop robots or to put them 
to work in their own factories. 

So far the SRC has agreed to spend 
£425 000 of the new cash, most of which 
will have to come from other parts of 
the SRC's budget (as the council's total 
spending has not increased). GEC is 
involved in two projects: it will cooperate 
with the University of Hull and the 
University of Edinburgh in studies 
which will develop robots with 
elementary sight. C 



the host cell's surface. Now securely 
attached, the bacterium multiplies. After 
penetrating the mucosal barrier of the 
host, the bacterium freely enters the 
blood and travels to infect the skin, 
heart and joints. In some cases gonor- 
rhoea can even cause the birth of blind 
babies and sterility in women. However 
once blood-born, the pili are lost, and 
the only protection the bacterium has is 
its outer membrane. 

Olsen and Buchanan have been work- 
ing on a vaccine that would combat the 
bacterium in either of the two most 
effective places: the portal of entry — the 
mucosal membranes — or the blood 
stream. The "pili" vaccine is being 
developed to prevent the attachment of 
the bacterial pili to human cells. This 
vaccine would be most effective against 
local infections — about 90 per cent of all 
gonorrhoea cases. 

The second or "POMP" (prindpal 
outer membrane protein) vaccine will 
launch an attack on the bacteria itself 
by stimulating the body to produce anti- 
bodies. These coat the bacteria and 
enhance the defensive mopping up by 
the body's white blood cells. POMP will 
be effective against gonorrhoea which 
has spread throughout the body after 
the local disease went untreated. 

Already, vaccine trials have taken 
place with human volunteers. Six groups 
have been vaccinated: three with the pili 
vaccine and three with the POMP. So 
far, Olsen and Buchanan have detected 
antibodies in the blood over a period of 
seven weeks and tests are now under 
way using alum phosphate to promote 
the life of the antibodies to at least six 
months. Olsen expects that the next 
stage of testing — "challenge" trials 
where volunteers will be vaccinated and 
challenged with a strain of N. gonor- 
rhoea — will take place within the next 
two years. □ 




California condor 
chick dies 

The case of the vanishing California 
condor has taken a sudden, tragic turn. 
Researchers from the US Fish and Wild- 
life Service and the National Audubon 
Society recently received permission to 
capture as many as possible of the 20 to 
30 remaining condors and attach radio- 
transmitter collars to them, despite pro- 
tests that the handling could harm the 
birds, (New Scientist, 26 June p 377). 
But a two-month old, 6 kg chick that was 
being weighed and measured died in the 
hands of the scientists. 

Experts knew only of two nesting 
California condors this season — the other 
was handled without any trouble — so the 
loss is a grave one. And while no one can 
say positively that the chick died of 
fright, the Fish and Game Commission 
in California state has rescinded permits 
for the radio telemetry programme. The 
commission will hold a hearing on the 
whole affair next week (1 August), which 
could lead to the cancellation or long- 
term postponement of the whole 
project. □ 




Under the heavy blackness of a Nigerian 
evening a dozen Africans arc peering 
through a hedge. Their faces are alight 
with excitement. They watch in astonished 
silence. Beyond the hedge is the verandah 
of a private house and on the verandah a 
ghost-white image of a television screen. A 
mile away in a busy thoroughfare African 
boys sit in clusters under the street lamps. 
They are studying for a School Certificate. 
They have to do their homework in the 
street, for there is no light at home except 
a candle in the corner of the room. These 
scenes epitomize the impact of the elec- 
trical industry on civilisation. 

The New Scientist, 28 July, 1960 



New vaccine against sex disease 
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More of our financial resources 
could be used to save our natural ones. 



7^15 a ow of a series of advemsements 
designed to increase public atvareness of the position 
of the railways in the national transport sysit-m and 
also in the life of the communttv as a whole. While 
the facts and figures contained in these advertisemenis 
areknown and appreaated by those direct' concerned 
in shaping the future, an industry as much in the lime- 
light as ours has a duty lo address itself to a rader 
audience, tvhuh needs to be well irtformed if it » lo 
play its pan in helping to form public opinion. 



A POWERFUL CASE 
FOR ELECTRIFYING 
THE RAILWAY 

Elccthficadon offers the best hedge 
against any future energ\' shortages because 
it enables the raiJways to derive power from 
a number of basic fuels- 

Otl will become increasingly scarce, 
and even more expensive, so the capability 
of the railway lo draw its energy needs from 
alternative sources is especially important 
for the national economy 

Increased electrificarion would signifi- 
cantly decrease the railway's demand for 
oil : For instance, if 5,800 miles of British 
Rail's total 11,000-mile network w ere 
electrified the largest of five options cur- 
rently under consideration we would save 
120 million gallons of diesel oil per year 

Not only would electrification help to 
reduce our national dependence on oil;- 
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LOWER COSTS; 
GREATER RELL\BILITY. 

Elcctnc locomonves are simpler; 
lightei; cheaper and longer-lasting than 
equivalent diesels. 

They have a higher availability for 
service, since they require no time out for 
refiiclling and substantially less for 
maintenance, 

Alstv electric traction is'dcmonstrahlv 
more reliable than diesel - technical defects 
: hence delays occur one-third as often 

And electric systems arc able to offer 
faster and more frequent scnicc. 
Obviously, that has imponani implications 
for more flexible policies on lares and 
charges .Moreover, in the long-term, 
electrificaoon will increase the 
prosperity of the 



engineering industry and reinforce the 
export potential. 

THE EUROPEAN 
COMPARISON 

As we've seen, electrification can make 
a major contribution to oil and energy 
con&ervauon, to better service and lower 
operating costs. 

Yet, of the nine EEC countries, Britain 

has less rajway clccuiilcation than all 
member states except Denmark and 
Ireland. The average electrified mileage of 
railways in the EEC is iust over 35%, 
compared with 21% for Britain. 

THE COST 

The cost of electrification for Britain is 
not unreasoruble. Although the inuml 

investment ouday is 




high, the savings and increased revenue 
generated from wide-scale electrification 
would imdoubtcdly cover the cost in the 
long-run. Extra ftinds will be required in the 
short term, but they will not be wa,sted. 

2000, AND BEYOND 

If we start now, we can provide a 
railway system which will enable our 
successors to run an economic transport 
system in the year 2000 and beyond. 

However, the later the start, the more 
the system will cost; inflation hampers the 
railways as much as any other sector 

Furthermore, the existing diesel fleet 
has a limited life and it will be a difficult 
and costly task to bridge any gap between 
the demise of the existing fleet and readi- 
ness of the new electrified network. Thus, 
the more energy and resources we spend 
towards achieving large-scale electrification 
now; the more well save in the end. 



This is the age of the train 
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A shopper's gui A 

Nuclear war and private enterprise are Strang 

Britain's nriost rapidi 



Laurence Godfrey The events in Iran and Afghani- 
is a freelance writer stan have given birth to a new 

industry: more than 300 companies 
in Britain are now involved in making shelters, filters, 
protective clothing and the other paraphernalia of nuclear 
protection. The government is reviewing civil defence 
arrangements — for the first time since the Wilson govern- 
ment reorganised civil defence in 1968 — and has asked a 
Home Office working party to produce plans for private 
shelters. These are unlikely to be available before the end 
of the year. Meanwhile, Home Office planners and scientists 
are besieged with requests for advice, and many people — 
some willing to pay up to £30 000 for a shelter — are turning 
to the new breed of nuclear entrepreneurs. 

Unfortunately, this new breed includes few experts, and 
prospective buyers should bear in mind the ancient com- 
mon law rule of caveat emptor. If a bomb shelter is ever 
put to the test and proves to be defective, the aggrieved 
party is imlikely to be able to resort to consumer legisla- 
tion. With luck, though, there is still time to shop around. 

A good nuclear shelter must protect against thermal 
radiation, nuclear radiation and mechanical stresses: a 
bomb will produce both a blast in the air and shock 
through the ground. The whole shelter should be under- 
ground to increase its blast resistance and to take advan- 
tage of the soil's ability to attenuate radiation. 

The best material for shelters is steel-reinforced con- 
crete. A shelter's resistance to heat and nuclear radiation 
depends only on the thickness of the concrete, while its 
ability to withstand mechanical stresses depends both on 
the concrete thickness and the quantity of steel reinforce- 
ment. A shelter is only as strong as its weakest point: 
concrete structures are usually cuboidal, so the comers 
and edges must be reinforced with special care. 

A reinforced concrete shelter must be built in situ; but 
pre-fabricated shelters of glass reinforced plastic (glass- 
fibre), steel and lightweight concrete are also on sale. They 
are cheap and simple and their effectiveness does not 
depend on the competence of a local builder; but few pre- 
fabricated models can compete with a properly constructed 
reinforced concrete shelter. 

A sheet of glassfibre 1-5 cm thick offers little pro- 
tection from radiation but it can resist surprisingly high 
pressures; it is suitable for shelters provided they are 
underground. But the ability of a glassfibre shelter to 
withstand mechanical stresses depends crucially on its 
shape and on how carefully it is manufactured. Large flat 
surfaces, edges, corners and joins between panels are weak 
points: the ideal shape is spherical but as this is somewhat 
impracticable, shapes which approximate to a sphere are 

Top left Terry and Richard Deal of Universal Protection 
(Essex) Ltd in their prototype reinforced "Nusafe Shelter" 
which is designed for 10 people and costs around £15 000. The 
Nusafe is built to Swiss specifications: the Deal brothers call it 
a "Rolls-Royce shelter" and claim it has a protective factor (PF) 
"in excess of 2000" and withstands a blast of three atmospheres. 

Tom Butler's shelter ( on the cover and contents page ) has a 
PF greater than 2000 and resists one atmosphere overpressure 

Left Sean Owen runs Nuclear Attack, Protection, and Safety, 
at Leigh-on-Sea in Essex. He also deals in gemstones. His 
prefabricated concrete shelter costs about £4000 (plus 
installation) and holds four people. Mr Owen claims that its 
10 cm thick umlls can withstand a blast of one atmosphere. 
The PF is as yet unspecified 
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p nuclear survival 

Ifellows. But the survival business is one of 
>anding industries . . . 

the next best thing. The mechanical stresses following a 
nuclear detonation could push a light shelter out of the 
ground, the better glassfibre shelters have a concrete slab 
over the roof to keep them down. The slab also increases 
the blast resistance and makes them easier to install when 
the water table is high; otherwise they tend to float. 

The Home Office is particularly interested in private 
glassfibre shelters, which offer a relatively cheap and 
practicable alternative to concrete. Steel has fewer advan- 
tages — it costs a lot to provide a high resistance to blast. 
Although several cheap steel shelters are available, one 
manufacturer has not been able to provide a blast pressure 
specification, while another firm's shelter, consisting of a 
light steel framework covered by a plastic coated steel 
mesh, has no floor and no effective means of preventing the 
internal pressure from rising to a level that could injure 
the people inside. 

The Swiss and Swedish governments, both of which have 
comprehensive civilian shelter programmes, have opted 
for the well-tried reinforced concrete structures. In Britain 
these cost around £1500 per head for a family sized 
unit; the larger the shelter, the lower the cost per head. 
Prefabricated shelters begin at around £500 per head and 
there are several less effective varieties of shelter available 
at lower cost. 

A shelter must protect its occupants from two categories 
of nuclear radiation: the initial radiation, mainly gamma 
rays and neutrons, which is emitted from the fireball and 
remains a hazard for up to a minute after detonation; and 
the residual radiation, mainly gamma rays and beta par- 
ticles, which persists at harmful levels for many weeks. 
The residual radiation comes from fallout particles on the 
ground surface which have been bombarded by neutrons. 

It is difficult to calculate the extent to which a shelter 
can attenuate the initial radiation because of the very 
wide spectrum of neutron energies. However, unless a 
shelter is very close to the detonation, the neutron flux is 
less significant than the initial burst of gamma radiation. 
Concrete and soil provide fairly good protection against 
"gammas" and neutrons so the best compromise is to use 
enough of these materials to reduce the gamma-radiation 
intensity to a safe level. 

Although the initial gammas have a higher average 
energy than the residual gammas, protection against the 
residual radiation is the most important consideration, 
except with low-yield weapons. If the shelter is far enough 
from a megaton detonation to survive a blast, the re- 
sidual gamma radiation gives rise to considerably higher 
doses than the initial radiation. The thickness of material, 
in centimetres, required to halve the intensity of initial 
gamma radiation — the half-value thickness — can be roughly 
calculated by a rule-of-thumb: 33 divided by the density 
of the material in grams per cubic centimetre (so the figure 
for wa^er, for example, is about 33 cm). For residual 
gammas the half value thickness is given by 13 divided by 
the density. 

George Elliott (top right) of D&P Hastings Ltd of Bromsgrove, 
Wares, emerges from his ellipsoidal glassfibre "armour" shelter 
(right), which is designed to hoiLse six people and costs £2500 
plus installation. Mr Elliott also manufactures bodies for 
armoured vehicles and works under contract to the Ministry of 
Defence. He claims that his shelter's 13 mm thick walls can 
withstand a blast of three atmospheres and offer a PF greater 
than 100 when covered by at least 2 ft of soil 
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What the bomb will do 

Rgure I shows hew tha'air blast 
mi the initial, rtsldual, and thannai 
radiation from a one megaton bomb 

exploding at the surface vary with 
distance. (The bomb is assumed to 
have a 50 per cent fission yield). 
Approximate results for surface 
bursts of yield W (in megatons) can 
be obtained by multiplying the 
overpressure distances by 
and the ranges of thermal enectt by 
W*-*. The radiation doses can be 
calculated very apprndnwialir tor 
yields in the range 100 klloapns — 
10 megatons — by multiplying the 
residual radiation doses by twice 
the fission yield of th» weapon in 
megatons) and the initial radiation 
doses by W. For bursts above the 
ground the radiation dose distances 
should be interpreted as slant 
ran ges that is, the distance be- 
tween the shelter and the burst, 
ratlier than between the shelter 
and ground zero— and the residual 
radiation effects can be neglected if 
the height of the burst is greater 
than l-l Wo» miles (J of the 
maximum fireball (radius). Depend- 
6-5 Miles ing on the burst height the surface 
ranges can be increased by up to 40 
per cent for overpressures above 
10 psi and up to 50 per cent for 
thermal effects. The crater and lip 
radii In saturated day can be found 
by multiplying by A^, provided 
the height' eTtha burst, in miles, 
OMMbf^W Is less than 0-01. 



A shelter's ability to protect its inhabitants from radia- 
tion can be estimated by calculating its protective factor, 
or PF. This is the factor by which tiie residual radiation 
dose idsride a shelter difiFers from that of an exposed per- 
son above ground. He Home Office estimates that the PF 
of a makeshift shelter, constructed inside the home accord- 
ing to government recommendations, would be about 50, 
so the occupants may be consoled by the thought that 
they are exposed to one-fiftieth of the dose of anyone 
unfortunate enough to be caught in the ofen. 

The government's booklet Nuclear Weapons shows how 
to calculate the PF of a shelter; the graphs in Figure 2 
give a rough estimate, provided that the simplifications ex- 
plained in the graph apply to the particular shelter. It is 
unwise to accept shelter firms' claims for PF, as these seem 
to be subject to very large errors. One shelter manufac- 
turer had underestimated by a factor of at least 10 and 
another daimed that tests luui proved tJiat his concrete 
was five times more effective than ordinary concrete 
against gammd radiation whereas they had actually 
proved it was only half as good. 

The residual radiation arises from more than 200 radio- 
active isotopes and so has no unique half-life, but an 
aiq;>roximate rule will help you to calculate the radiation 
dose rate from tlie mixture for several weeks after an 
attack; the activitar falls by a factor of 10 for every seven- 
fold increase in time. The infinity dose — the theoretical 
dose that would be absorbed in an infinite amount of time 
from fallout — is approximately twice the dose accumulated 
in the first hour. The unit of absorbed radiation dose, 
which takes account of the effect on living tissue, is the 
roentgen equivalent man (rem), and the lethal dose for SO 
per cent of the population (that is, the LD SO) is about 



400 rem. Three miles from a 5 megaton surface burst an 
exposed person would accumulate a dose of less than 1 rem 
from the initial radiation, but someone standing as far as 
200 mfles away could, one hour later, be subjected to a 

dose of 100 rem /hour from residual gammas. Someone 




1 23456789 10 
V Roof oreo / (heighrof surface obove floor minus 1 merre) 

How to calculate a shelter's protective factor 

Figure 2 shows how to evaluate the radiological protective factor — PF — 
of an underground shelter. The curves are based on four assumptions: 
that the shaker has a flat roof of unifbrm diidcness; that the ground 
above It is unshielded: that except far ventilation apertures of negligible 
area, all the walls are in conact with the soil: and that entries in tiie 
roof are covered by material that has at lesst as much mass per unit 
area as the roof iuelf. (If these assumptions are not applicable, refer 
instead to the tables in Nuclear Weoponi HMSO, London, 1975). 

The mass per unit area in Kg/m' for I cm thiduiass of some typical 
materials Is as follows: steai-78: lead-114: conc r w-23; bridc-l*: 
earth-16: wood-5. 
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about 30 miles from the detonation inside a shelter with a 
PF of 50 could accumulate a fatal dose of residual gamma 
radiation within one day; yet if the shelter had a PF of 
1000 the total dose accumulated within six weeks would 
not exceed 25 rem. 

A shelter's ability to survive a nearby burst depends on 
the "overpressure" it is designed to withstand. A good 
shelter can withstand all the effects of a detonation close 
enough to raise air pressure outside to about one atmos- 
phere above normal (an overpressure of 15 psi). Such a 
shelter would protect its occupants if no closer than 2-3 
miles from ground zero for a one megaton burst, or 4-9 
miles for 10 megatons. The best Swiss shelters are built to 
withstand an overpressure of three atmospheres, which 
corresponds to distances of 1 mile for one megaton and 2-2 
miles for a 10 megaton bomb. Some shelter builders claim 
their products would survive closer explosions than these — 
they prefer to overlook the longer-range effects of air- 
bursts and consider only ground-bursts. The radius of any 
particular overpressure reaches a maximum at a particular 
height of detonation; Figure 3 shows these maximum radii 
of different overpressures for a one megaton bomb. 

The overpressure specification of some of the shelters 
on the market must be taken with several pinches of salt. 
It is impossible to know exactly how a shelter would be- 
have in an attack without testing it by letting off conven- 
tional explosives. However, a good designer ought to be 
able to calculate an approximate specification for a shelter, 
preferably one which includes a safety factor of two or 
three; but some designers have just guessed at their 
shelter's resistance to blast while one has rated the shelter 
by basing its specification on the pressure that can be 
withstood by only one component: the door. 

The size of the blast and the intensity of radiation are 
not directly linked; smaller weapons produce a higher 
initial radiation intensity at a given overpressure, than 
larger ones. The Swiss have taken the worst possible case 
and developed a set of standards based on the require- 
ment that the initial gamma exposure dose from a 10 
kilotonne ground-burst should not exceed 100 roentgens 
(equivalent to a biologically effective dose of 100 rem) 
inside a shelter at the minimum distance from the burst 
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How overpressure varies with distance on the 
ground and height of bomb 

Figure 3: the overpressure produced at ground level, for any given 
size of bomb, depends upon the height of the burst above ground. In 
addition, at an/ given height, the radius of one particular overpressure 
contour is maximised. 

In the graph, the ordinate shows the height of detonation at which an/ 
particular overpressure would have Its maximum range; and the 
abscissa shows that range at ground level. For instance, the graph shows 
that if a one megaton bomb explodes at a height of I - 1 miles, the two 
atmosphere overpressure extends to Its maximum radius — and this 
radius is about 1-25 miles. 

This graph refers only to a one megaton bomb. To calculate the 
corresponding distances from ground-zero for yields other than I 
megaton, the distances should be multiplied by the cube root of the 
weapon yield in megatons. 




The octodecahedral shelter (above and below), marketed by 
Designs for Defence of Twickenham, Middlesex, has 18 mm 
walls made from plywood sandwiched between glass reinforced 
plastic. It holds four to five people and costs about £6000 
including fitments, though the final cost will depend on the site 
of installation. One of the designers, John Morgan is a civil 
engineer. He claims the shelter can withstand a blast of at least 
12psi (4/5 atmospheres) and has a PF of 2-3000 when covered 
by at least 3 ft of soil 
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Neil Hart is director of 
Abacroft, Basildon, Essex; his 
glassfibre shelter (left) is 
reinforced with timber. It is 
designed to hold six people and 
costs about £7000. Mr Hart, 
who also supplies double 
glazing, claims that his shelter 
will withstand a blast of three 
atmospheres and has a PF 
greater than 1000. It is fitted 
with a Swedish purpose-built 
forced ventilation system with 
filter (above), which could 
supply air for about 50 people 

at which it could withstand the blast. This ensures that the 
PF of their shelters is well above 1000. 

Swiss one-atmosphere underground shelters must have 
a concrete roof at least 30 cm thick with a soil covering 
of 50 cm, but the roof must be 55 cm thick if its top is 
level with the ground. Walls must be at least 25 cm thick 
and the floor no less than 20 cm. If there is a building 
above the shelter the roof can be thinner. The correspond- 
ing figures for "three-atmosphere" shelters (those that 
can withstand an overpressure of three atmospheres) are 
50 cm for a roof covered by the same thickness of soil and 
85 cm without soil cover. The floor thickness must be 
increased to 25 cm but the wall thicknesses remain the 
same, provided all the walls are entirely in contact with 
the soil. The roof thickness can be reduced by about 10 cm 
for every 15 cm of soil above it, without altering the PF, 
but the structure must remain strong enough to withstand 
the mechanical stresses. The Swiss require minimum roof 
thicknesses of 20 cm for one atmosphere shelters and 
35 cm for three atmosphere shelters. 

For structures made of materials which ignite, melt or 
degrade at relatively low temperatures — such as glassfibre 
— thermal radiation may be important. If the shelter is 
some feet below ground — as it should be for radiological 
protection — and if exposed apertures are sealed by non- 
combustible materials with high melting temperatures, it 
should prove adequate. But at least one shelter on 
sale does not satisfy these criteria; thermal radiation may 
weaken its exposed glassfibre hatches so that it is no 
longer able to withstand the blast. 

Calculations of the PF of a shelter assume there are 
no sources of radiation inside; ideally, the ventilation sys- 
tem should incorporate a filter to keep out airborne par- 
ticles of fallout. Swiss and Swedish manufacturers can 
supply a purpose-built manual ventilation system of this 
type, for at least £400. Most shelter firms provide one. 

However, there is considerable confusion about filters: 
several designers believe that filters can actually extract 
the radiation from fallout. But the purpose of filters is to 
stop fallout particles getting into the shelter; they do not 
stop these particles from emitting radiation. The dust they 
trap remains radioactive, so the filter itself may become 




a radiation hazard unless it is adequately shielded or some 
distance from the occupants. 

The most harmful fallout particles are fairly large — 
mostly between the size of a marble and of a small grain 
of sand — and descend within 24 hours. They can be pre- 
vented from entering fairly easily by an air inlet pipe with 
many bends. Smaller, microscopic particles which descend 
over a period of years emit only a little radiation by 
the time they reach the surface but, they can be 
a long-term hazard when swallowed or inhaled. Filters 
and respirators will trap such particles although only 
those with a diameter less than about 10 micrometres will 
pass through the nasal passages, and most of these descend 
many days after an attack. Filters will keep out smoke from 
burning buildings and give considerable protection against 
chemical and biological weapons. Although a filter is not 
essential, some means of forced ventilation must be pro- 
vided to change the air inside the shelter. Whatever sys- 
tem is used, it must withstand the initial blast, and, if it is 
electric, it must not rely on mains electricity. 

You can always supplement a shelter with protective 
clothing. An NBC (nuclear, biological and chemical) outfit 
with a respirator, which British soldiers call a Noddy 
suit, costs £95 to £180. These suits cannot protect people 
against gamma radiation, however. They will considerably 
reduce radiation by beta particles — but then so will most 
normal clothing. Noddy suits can prevent flash (heat) 
injuries during an explosion, but buildings give much 
better protection so anyone with enough warning to don 
a suit should run for cover. In practice, suits may prove 
to be dangerous, as wearers might wrongly believe they can 
safely leave cover soon after an attack. However, NBC suits 
can protect people from chemical and biological weapons 
— and, although the government feels that these weapons 
are not likely to be used against civilians on a large scale, 
the cautious individual (who by now may feel considerably 
more vulnerable) might prefer not to take the risk. 

Even if you do feel that a shelter and/or a suit are 
worthwhile investments, one thing is clear; private shelters 
are too expensive for everyone. If there is a war, most 
people will have to rely on whatever public protection the 
government can provide. □ 
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Automatic cars can save petrol 

The manual gearbox used in most British cars is 10 per cent more efficient than the automatic in 
most American ones. But it still absorbs 20 per cent more fuel than it needs to. Now engineers are 
putting the finishing touches to novel automatics that can cut petrol consumption by over 20 per cent 



Anthony Curtis 

is editor of Motor 



If you drive a small car like a 
Volkswagen Polo hard, you will do 
around 35 miles per gallon if it 
has a manual gearbox and 10 per cent less if it is an auto- 
matic. Within a few years, with new kinds of automatic 
gearboxes being developed, your hard-driven car will be 
doing 42 miles/gal and more than 50 miles/gal if you treat 
it gently. The new gearbox will save fuel by matching the 
power of the engine to what you want the car to do — at 
all times. 

But the present day manual gearbox should not be dis- 
missed as being a fuel waster. It is in fact about 90 per 
cent efficient, and the conventional automatic is about 80 
per cent efficient. But the weakness of both types is that 
they provide a poor match between what the driver wants 
and how the engine must be controlled to run at its best. 
This is because the internal combustion engine is very 
inefficient when it is delivering less than its full power for 
any engine speed. This is partly because the friction within 
an engine is proportional to rotational speed and is vir- 
tually independent of the power being developed. For this 
reason alone, therefore, the larger the throttle opening and 
the lower the engine speed the greater is the efficiency. 

But the efficiency of the petrol engine tends to fall when 
it is lightly loaded, for another reason — that the power it 
produces is controlled by varying the opening of the 
throttle valve which regulates the amount of both fuel and 
air admitted. When this throttle valve is less than half 
open, it creates large "pumping losses" simply because it 
obstructs the airflow into the engine. (The more efficient 
diesel engine, on the other hand, has no throttle and is 
free to draw in as much air as it likes, its power being 
controlled merely by regulating the fuel supply.) 

In combination, the pumping and frictional losses reduce 
the specific fuel consumption of a petrol engine when its 
throttle is less than half open (Figure 1). Unfortunately, 
today's dense traffic means that the "throttle openings" for 
most of a car's running time are small. The engine is 
rarely called on to develop much of its power — a high pro- 
portion of what is available is needed only when accelera- 
ting hard or when cruising at high speed. 

All this follows from the way in which the engine 
is required to deliver that power. Consider, for instance, 
the fuel consumption in gallons per hour of a typical 
modem engine plotted against power output and engine 
speed (Figure 2). This particular engine will develop 
just over 10 brake horsepower (bhp) at around 1500 revs 
per minute with its throttle 
fully open. But with the 
throttle partly open it will 
also develop 10 bhp at 
around 3200 revs/min and 
again at about 4500 revs/ 
min on a still smaller 
throttle opening. The fuel 
consumption figures for 
these three conditions are 
0-8 gal/h, 1 gal/h and 1-3 
gal/h respectively. 

In a typical small car, top 
gear gives about 15 mile/h 
of road speed to each 1000 
revs /min of engine speed. 



British Leyland's energy conservation car (ECV2) will sport a 
continuously variable transmission. This, plus other factors, give 
it a fuel consumption of 60 miles per gallon at 60 miles/h 



So at 40 mile/h — about the steady speed which 10 bhp will 
give on the level — the engine will be running at around 
2700 revs/min, much nearer to the wasteful 1 gal/h 
regime than to the optimum rate of 0-8 gal/h. One obvious 
way of improving the fuel consumption, therefore, is simply 
to raise the car's gearing, to make the overall ratio 
numerically smaller so that the road speed/engine speed 
relationship in top is, say, 20 mile/h per 1000 revs/min 
instead of 15 mile/h. But cars do need some surplus power 
— to climb hills, to overtake safely and so on — so there is a 
limit to the amount by which the gearing can be raised. 

These conflicting needs can be reconciled by an advanced 
fuel saving transmission. Ideally, such a transmission must: 

• Have a ratio range of 6:1 or 8:1 rather than the 4:1 
typical of most current three-speed or four-speed trans- 
missions (from 4:1 in bottom to 1:1 in top), manual or 
automatic. 

• Be fully automatic, with an electronic control system pro- 
grammed to keep the fuel consumption to a minimum for 
every combination of speed and load. 

• Incorporate some sort of coupling system so that the 
engine can continue running when the car is at a standstill. 
This last requirement is met by existing conventional auto- 
matic transmissions, so why not adapt them to give the 
low fuel consumption envisaged? The answer is that con- 
ventional automatic transmissions incorporate a form of 
coupling (called the hydrokinetic torque converter) that 
was chosen because it was reliable and convenient rather 
than efficient. This device is literally one that uses fluid to 
produce motion and is, strictly, a torque multiplying device. 

In a torque converter an engine-driven vaned wheel (an 
impeller) flings hydraulic fluid across a small gap and into 
another vaned wheel (a turbine), so driving the gearbox. 
The engine's torque is multiplied as well as transmitted, 
when the impeller rotates faster than the turbine by inter- 
posing a "stator" between them. The vanes are curved in 
such a way that when the impeller is rotating faster than 
the turbine, the angled flow of hydraulic fluid from the 
turbine passes through the stator. This gives the fluid a 
degree of angular velocity, so that after passing through 
the impeller it picks up speed and consequently transfers 
more torque to the turbine. Multiplication of torque takes 
place mainly when the car is accelerating but when it is 
running at cruising speed — when the turbine speed rises 
to more than about 90 per cent of the impeller speed — the 
converter begins to act as a pure fluid coupling. 

Although the torque converter is 95-98 per cent 

efficient when the car is at 
cruising speed, it is far less 
efficient when multiplying 
the torque (Figure 3). It is 
this inefficiency which is 
largely responsible for the 
fuel consumption penalty 
of around 10 per cent 
generally associated with 
automatic gearboxes com- 
pared with manual ones. 

So the engineer, faced 
with that cul-de-sac, must 
explore other avenues. One 
approach is the experi- 
mental five-speed gearbox 




MeWSdeatist 24 July 1960 




3000 4000 5000 6000 " "-^ 0* 9'^ 

_ RPMRlt* S|»«lr»ho 

Pmr cent engine load 

Figure 1 (left ) The specific fuel eotuumption of petrol engines rvmdng at leu than SO per eerU load is poor. Figure 2 
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Figure 4 How a typical manual gearbox works; one lojwhoft 
transfers the drive from engine to wheels 

that Fiat buflt some years ago which used ordinary gears 
rather than the epicyclic arrangements (of Sun and planet 
gears) that are generally used in automatic transmissions. 
It works in the same general way as a conventional con- 
stant-mesh manual gearbox. But it has two "layshafts" 
(shafts in addition to those providing the input and out- 
put to the gearbox) instead of just one and uses hydraulic 
clutches to permit fully automatic operation. A centrifugal 
clutch decouples the engine from the gearbox when the 
car is at a standstill. In dynamometer tests, related to the 
US's urban driving cycle, a car fitted with the unit used 
17 per cent less fuel than when it was fitted with a con- 
ventional manual gearbox. 

The Automotive Products Company of Britain has 
adopted a similar concept in its experimental automatic 
transmission system. This provides fully automatic opera- 
tion but without significant energy losses and in a suitably 
developed form could also give large fuel savings. Like the 
Fiat transmission, the AP system is based on a conventional 
manual gearbox, but it has four-speeds and uses sliding 
synchromesh dutches. It has two input shafts (Figure 7), 
one driving first, third and reverse tihroui^ an ordinary 
sin^e-plate dutcii and the other driving second and fourth 
gears through a smaller (because it is more lightly loaded) 
ofl-immersed clutch. A hydraulic pump, absorbing a tiny 
amount of power, drives the various hydraulic rams re- 
quired, and the control is electronic. 

At rest, the primary dutdi is automatically disengaged. 
When the driver puts his foot on the accelerator to move 
off, a hydraulic actuator selects first gear and the dutch 



Figme 5 A torqve eommter mtdtipites the engine's torque but 

adds to its losses 

is progressively engaged hydraulically (it remains to be 
seen whether in production versions the take-up would be 
acceptably smooth and the life of the clutch adequate). As 
the car goes faster the secondary clutch disengages to 
allow second gear to be selected, then the secondary dutch 
re-engages as ^ primary dutdi disengages to provide a 
smooth duunge under power. Hie oUier gear changes are 
made in a similar way. 

One advantage of this concept is that manufacturers can 
use it to modify ordinary gearboxes relatively cheaply. 
American car makers have not been slow to appreciate 
that it provides a way of conforming with future fuel con- 
snnqition legislation using basically standard automatic 
gearboxes. AP daims that tests it has done show that an 
advanced version, the same length overall as a four-speed 
gearbox, with six ratios giving a 10:1 ratio range, can give 
fuel savings of up to 25 per cent. 

But these automatic transmissions change their ratios in 
steps. There is obviously an advantage in changing them 
continuously so as to keep the engine precisely at the 
speeds which give the minimum fuel consumption for the 
prevailing road speeds and tiirotlle positions. The device 
that can do this is the continuously-variable transmission. 

A continuously-variable automatic transmission has been 
commercially available, however, for cars for many years. 
Originally called the Daf Variomatic system, it is now 
known as the CVT since Dutch company Daf was taken 
over by Volvo. It consists of a belt drive, the pulleys 
of which can be expanded and contracted in diameter to 
alter the ratio between them. But it is bulky and cumber- 
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Figure 6 A convenlioruil automatic gearbox has a torque 
converter and an epicyclic geartrain 
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Figure 8 Van Doome developed the Daf transmission but its 
successor, called Transmalic, is better and being fitted to Fiats 

some because it requires two large rubber drive belts, 
while the frictional losses in these and elsewhere in the 
system reduce its efficiency to the level of a conventional 
automatic transmission. 

But now, the original creator of the Variomatic design 
— Van Doorne of Holland, which is independent of Volvo — 
is developing a new continuously-variable transmission 
which promises to be highly efficient and no more bulky 
than an ordinary manual gearbox. The key component of 
this new system, called Transmatic, is a low-loss, drive belt 
of linked steel blocks. Each pulley (Figure 8) has a V- 
shaped groove formed by a fixed flange (or sheave) and a 
sliding one. When the sliding flange moves inwards the 
drive belt is forced outwards to run at a larger diameter. 
Conversely, when the sliding flange moves out, the belt runs 
on a smaller circumference. The position of the moving 
flange on one pulley is controlled by engine speed and load 
while the other is spring loaded to set itself to the opposite 
of the primary pulley. Like the Variomatic transmission, 
early versions of this system had a centrifugal clutch, but 
the company's engineers will probably choose a form of 
low-loss, fluid coupling for production versions. 

The Transmatic system is now being developed by Borg 
Warner, the independent automatic transmission manufac- 
turer, in conjunction with Fiat and Van Doome. The sys- 
tem is ideal for use in front-wheel drive, transverse- 
engined cars so that it seems sure of a ready market. With 
a possible ratio range of 6:1, however, it has obvious poten- 
tial for fuel saving and a number of companies including 
BL with Borg Warner is developing it. 
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Figure 7 British company AP has devised a way of making a 
manual gearbox continuously variable 




Figure 9 Forbes Perry thought up this novel variable 
transmission; it has both potential and problems 

Another intriguing possibility is the toroidal roller con- 
cept developed and improved in the 1960s by Forbes Perry 
of Perbury Engineering in which rollers are mounted be- 
tween a set of discs with toroidal or scooped surfaces. Tilt- 
ing the rollers (Figure 9) alters the ratio between the two 
outer driving discs. A, and the centre driven disc, B. 
Although the coefficient of friction involved is very low, 
the system can transmit as much power in relation to its 
size and weight as conventional gearboxes, and can provide 
a ratio range of around 6:1. 

The Perbury system needs an additional coupling device 
and extra gears to provide reverse gear. But this prob- 
lem can be solved neatly by coupling the transmission 
through two clutches to an epicyclic gear train and allowing 
the driver to select, in effect, a geared neutral. Lowering 
the ratio of the toroidal drive will give reverse motion 
while raising it will give a forward gear. Because the trans- 
mission is highly efficient, it should be a fuel saver. 

That is the technology which will provide the motorist 
of the next few years with a fuel consumption of 42 mile/ 
gal. And it is not too fanciful to imagine that the next 
generation of engines to appear in the mid 1980s, perhaps 
using a high-compression May-type system of combustion 
{New Scientist, vol 85, p 560) will give the same order 
of improvement. Together these techniques could give a 
small family car a fuel consumption of over 50 mile/gal 
when driven hard, but nearer 60-70 mile/gal when used 
gently. And this doesn't take into account what engineers 
are doing to cut the rolling resistance of tyres, to reduce 
the weight of suspensions, and to streamline body shapes. □ 



282 



New Scientist 24 July 1980 




Can computers win gold medals I 

Computer technology allows us to analyse athletic performance in more detail than ever before. 
We can learn why some athletes win and how others might . . . 



Gideon Ariel uses an electronic pen to trace a film frame of a shot putter; a computer simultaneously displays the image 



Dr Gideon Ariel 

is director of research 
at Computerized 
Biomedical Analysis 
Inc. Amherst, 
Massachusetts 



All top athletes are highly trained: 
but why are some so obviously 
better than others? In the past, 
performance depended largely on 
raw talent; and was improved by 
training, new subtleties of tech- 
nique, and better equipment. But now the computer is 
giving a new edge of exactitude to training, technique and 
selection of athletes. It can help us to relate an athlete's 
performance precisely to what he does; and also to find 
out why some people are innately better equipped for 
particular events than others. 

To throw, run or jump, the human body must obey the 
same physical laws as all other earthly objects; the laws 
of motion govern its performance. It is impossible to 
throw the shot 70 feet (21-3 metres) if the thrower cannot 
achieve the right shot velocity and angle of release. These 
values do not vary from athlete to athlete; for each par- 
ticular shot velocity there is one optimum angle. If a per- 
son wants to leap 29 feet (9 m) — as only one man in his- 
tory, Bob Beamon, has ever done — he must produce forces 
on the ground that will propel his body with a specific 
force of reaction at a particular angle. This force is unique : 
it is impossible to cover the same distance with less force, 
as gravitational forces act uniformly, whoever is jumping. 

Biomechanical research relies primarily on data from 
high speed cine films and measurements of body motion 
and forces. The data comprise kinematic data, including 
a description of the motion in terms of the displacement, 
velocities and acceleration of parts of the body; and kinetic 
data consisting of the measurement of forces, moments 
of force and analysis of the body's centre of gravity. Com- 
puter technology helps us to combine the results of high- 



speed photography with the anatomical data so that we can 
find the best use of the human body, and reduces long 
tedious hours of tracing and hand calculations to a matter 
of minutes. 

In the technique we have developed at Computerized 
Biomechanical Analysis Incorporated we photograph the 
athlete in action and project the developed film on a 
"digitiser screen". We then touch the image's joints with 
a stylus which transmits the X-Y coordinates of each point 
touched to a computer memory. As each frame of the film 
is digitised the computer writes the points on a graphic 
display and connects them by lines to form "stick figures". 
In this way an athlete's complete movement can be re- 
created as a series of stick figures on the screen and we 
can follow the movement of different parts of the body 
(see Boxes). Repeating these procedures for several camera 
views produces 3-dimensional analyses of the action; at 
least two cameras are needed to give two lines of sight 
to define the position of any point in space. 

To calculate the forces, and moment of force, we need to 
know the mass of each body segment, or limb, as well as 
its centre of gravity; a publication by the Aerospace Medi- 
cal Research Laboratory supplies the necessary values. A 
program we have developed computes the lengths, angular 
displacements, velocities and accelerations for each body 
segment. Using the graphics display we then observe the 
effects of adjusting the values of these variables until they 
best reproduce the curve followed by a particular point of 
the body during the movement filmed. That is, the displace- 
ment of each body segment from frame to frame is 
adjusted independently to obtain the best smooth "fit" to 
the raw data; this is necessary to overcome human errors 
inherent in the digitising process. 



Cci 



New Scientist 24 July 1980 283 



Men with big muscles 
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Yuri Sedyh took the gold medal for hammer throwing 
at the 1976 Olympics in Montreal 

At one time, American throwers dominated most field events, 
including the hammer throw. In recent years, however, 
Americans have not been able to throw the hammer as far 
as athletes from the USSR and the Eastern bloc countries. 
At the Montreal Olympic Games, no American threw the 
hammer further than the qualifying standard of 226 feet 
(68 -8 metres), although 25 Soviet athletes did so. That year's 
gold medal winner was Yuri Sedyh, shown in action above. 

Our analysis showed that the shorter throws of the Ameri- 
can athletes were paralleled by relatively low velocities dur- 
ing the turns, with correspondingly low linear velocities of the 
hammer. These velocities were low because the Americans 
displaced their centres of gravity inefficiently. 

Pulling on the handle of a hammer, to accelerate it, is 
like pulling on the knob to open a door that's jammed. If 
you lean forward with your feet behind you, you cannot pull 
back on the knob because you have nothing to pull against. 
You have to place your feet between your body and the door- 
knob and push against your feet. If you keep your legs 
straight as you lean back, you have only your body weight 
to pull with, but if you bend your legs first you can then 
push with your leg muscles as you try to straighten them, 
producing a force greater than your body weight. Another 
important point is that you can apply the most force to the 
doorknob by pulling straight out rather than at an angle. 
This means that you must lower your body so that the arms 
are horizontal. The American throwers do not use this tech- 
nique — but the more successful Europeans have perfected it. □ 




Alexander Voronin, 
preparing for the 
1976 Olympics (above). 
Computer graphic 
displays of Voronin's 
lift (right) and of 
other East European 
lifters, showed why 
these athletes 
perform more 
efficiently than their 
American<ounterparts 
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Weightlifting was once an event of American glory, but the 
US has now lost its prowess to the Eastern Europeans — 
perhaps because the recent winners have improved their tech- 
niques. The graphic display above portrays a Russian weight- 
lifter. Bulgarians, Soviets and East Germans have developed 
coordinated techniques that allow the lifters to get under 
the weight when the bar is at a lower point than for the less 
successful athletes; but the Europeans are still able to 
accelerate the bar upward from the lower position. Our 
studies indicate that weightlifters in the US delayed getting 
under the bar until the bar had begun accelerating down- 
ward. They could not therefore lift greater loads because 
once the weight was descending, a lifter had to overcome 
the inertial forces and the weight of the bar. 

We also observed that, in European lifters, the path of the 
weight coincides with the path of the athlete's centre of 
gravity. This was not so with American athletes, who per- 
formed less efficiently. □ 
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The anatomy of a dive 

Diving is judged in aesthetic terms as well as in terms of 
performance. The American, Greg Louganis (above), has a 
unique technique which allows him to perform better than 
most divers. Our research revealed that Louganis's method 
of absorbing kinetic energy from the diving board differs 
from that of other divers we tested. Louganis employs a 
coordinated movement in which he first collapses his knees. 
At the same time he throws his arms downward, directing 
the force in the board upwards. This is counteracted by the 
collapsing knees. When his knee joints reach an angle of 
approximately 90 degrees, he abruptly slows the downward 
movement of his body. With this movement he loads the 
diving board with potential energy; that is, he reaches an 
unlikely position in which his knees are bent (so he is ready 
to spring) while the board is bent downwards, and ready to 
spring back. At this point, Louganis accelerates his arms 
upward, creating an additional downward force which adds 
to the decelerating force of the body, and increases the 
loading force on the diving board. 

When his arms are approximately horizontal, Louganis 
begins to slow them down again. At the same instance that 
his arms begin to decelerate, the diving board starts to un- 
load its potential energy, converting it to kinetic energy. At 
this point, Louganis prepares for the dive, with the diving 
board providing the upward force. In other words, from this 
point onwards Louganis is able to concentrate solely on the 
diving stunt, without being required to make more effort. 
Most other divers provide muscular forces throughout the 
dive — which is less efficient than in Louganis's technique. □ 



The elasticity of the long distance runner 
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Long distance running is generally considered to be a "cardio- 
vascular event" — one that depends mainly on the athlete's 
ability to pump blood round his body. Our studies have re- 
vealed that biomechanical factors are extremely important, 
as the demands on the heart and circulation depend on the 
individual's work output, which in turn depends on the 
length of his strides and their frequency. Some studies have 
suggested that running with long strides has the advantage 
of reducing the number of strides over a given distance. How- 
ever, our work has indicated that a braking force stops the 
forward motion of the athlete; the larger the stride, the 
greater the resulting braking force. 

This phenomenon depends on the relationship between 
the body's centre of gravity and the front foot's point of 
contact with the ground. We found that if a runner extends 
the forward leg so that the contact point is ahead of the 
body's centre of gravity this produces a greater braking 
force, and makes the running motion less efficient; an ath- 
lete's optimum stride is when the braking force is minimum. 
By calculating the precise relationship between stride and 
braking force for an individual athlete we can improve his 
running efficiency by as much as 20 per cent. Leaning forward 
slightly at the hip joint also makes a runner more efficient, 
as does landing on the ball of the foot rather than on the 
heel — something that efficient runners often do. 

Our measurements of angular displacements at the knee 
and ankle joints revealed that running involves large amounts 
of elastic energy. The muscles associated with running con- 
tract before the foot hits the track. The muscular contrac- 
tion absorbs kinetic energy which is later released to propel 
the athlete forwards. This is rather like bouncing a basket- 
ball. A properly inflated ball stores the energy put into the 
bounce, and uses most of this energy in the rebound — that is, 
elastically. The average runner does not store elastic energy 
efficiently; he dissipates the energy like a basketball with 
too little air, which you have to bounce harder, only to find 
it does not go as high. The better runner is the one who can 
absorb more elastic kinetic energy, in analogy to bouncing 
an over-inflated basketball. 

So the average runner requires more energy in each step, 
compared with the elite athlete who retains elastic energy. 
Future research should show whether an athlete can acquire 
or increase elastic energy through training. □ 



With data from NASA on the location of the centres of 
gravity of body segments, the program can also calculate 
the displacement, velocity and acceleration of these centres 
of gravity, and can again "fit" the movement smoothly with 
computed curves. We then pass this information on to 
the coaches and athletes. For example, we can investigate 
what happens if small adjustments are made to certain 
parts of an athlete's movement, by studying the effects on 
the stick figures. The boxes describe some of our results 
in a selection of four athletic events, and show how we 
can learn to improve techniques through making the best 
use of the body as a physical system. □ 
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Is Mercury's high density an 85-year old mistake? 



The presently accepted mass of the 
planet Mercury is 50 per cent too high, 
according to Raymond Lyttleton of Cam- 
bridge University. His evidence for this 
HStonishing claim is strong enough to 
persuade scientists at the Jet Propulsion 
Laboratory to re-analyse data from Mari- 
ner lO's fly-bys of the planet in 1974/5. 

Mercury's accepted mass and diameter 
make it a peculiar world, with a density 
almost as high as the Earth's, even 
though it is only one-third the diameter 
and so should be much less compres- 
sed at the centre. Lyttleton, an expert 
on planetary interiors, has for many 
years been suspicious of Mercury's 
high density. Planetary scientists 
generally envisage that Mercury has a 
huge iron core to produce the high mean 
density, presumably as a result of its 
proximity to the Sun when it formed. 
Lyttleton points out that there is no pro- 
gression in iron content among the 
other inner planets, though; and as a 
result of his suspicions he has investi- 
gated the source of the presently quoted 
radius and mass of Mercury. 

He found no reason to quibble with 
the radius of Mercury, based on radar 
results and photographs from the 
Mariner 10 fly-bys. But the mass turned 
out to be a different story, as Lyttleton 
revealed in a recent seminar at Cam- 
bridge's Institute of Astronomy. 



Nigel Henbest 

Mercury has no satellites, and its mass 
has traditionally been based on its very 
small perturbations of the orbit of 
Venus. In 1895, the eminent American 
astronomer Simon Newcomb deduced a 
mass of 0 ■ 055 Earths — just one-six mil- 
lionth of the mass of the Sun. 

Newcomb's value for Mercury's mass 
for long remained standard — as late as 
1964 the International Astronomical 
Union was quoting it. But when Lyttle- 
ton looked at Newcomb's published 
works, he discovered that although New- 
comb says "for the mass of Mercury I 
took 1/6 000 000", his calculations actu- 
ally give a value of 1/8 405 000! 

Historians of science will no doubt 
theorise over why Newcomb quoted a 




Mercury may be due for a transfer from 
the heavyweight class 



different result. On page 170 of his 
Elements of the Four Inner Planets his 
calculations produce 1/7 943 000 Suns, 
with the errors allowing a mass as high 
as 1/5 890 000 or as low as 1/12 210 000. 
But there is a "definite adjustment" 
which Newcomb quotes but does not 
apply (although he does apply it to 
Venus's calculated mass). Lyttleton finds 
that this adjustment decreases the mass 
to 1/8 405 000 Suns, with limits 1/671 000 
to 1/12 220 000. 

But five pages later, without further 
explanation, he gives 1/6 000 000 — and 
even says "actually it seems that this 
mass is larger than the most probable 
one". Lyttleton points out that this mass 
is in fact outside Newcomb's permissible 
range when the calculation is completed. 
However, Newcomb's "real" value of 
1/8 405 000 Suns (0 040 Earths) is close 
to what Lyttleton expects if Mercury has 
a similar internal structure to the other 
inner planets. 

Many astronomers would argue that 
this is indeed just a matter for his- 
torians: Newcomb's values have now 
been supplanted by new techniques, 
principally the radar tracking of Venus, 
and Mercury's gravitational deflection 
of the Mariner 10 spaceprobe — and both 
agree well with Newcomb's chosen value 
(1/6 021 000 and 1/6 023 600 respec- 
tively). The agreement between radar ► 



Predators learn t< 

Students of animal coloration assume 
that brightly coloured animals are 
either distasteful themselves or resemble 
a distasteful species. Leaving mimics 
aside, it has been assumed that con- 
spicuous markings are an asset because 
although they help predators to find you 
they also help predators to learn that 
your markings are associated with a 
meal that is nasty and thus not to eat 
you. Conspicuous, or aposematic, animals 
often live in groups of related kin, so 
although they may die they will, in so 
doing, teach their killers a sharp lesson 
and thereby protect their kin more 
effectively than if all the family was 
inconspicuous. 

As a theory this is fine, except that 
it lacks support from evidence. John 
Gittleman at Sussex University has now 
shown that the theory is right; predators 
do learn to avoid distasteful prey more 
quickly if it is conspicuous. 

Gittleman, with his colleagues Paul 
Harvey and Paul Greenwood, used week- 
old chicks as predators. And as prey he 
used ordinary chick crumbs, coloured 
with food dye and made distasteful with 
a mixture of quinine and mustard. Prey, 
then, could be either blue or green and 
either tasty or nasty. The floor of 
Gittleman's test arena could be either 
blue or green, so he could present a 
chick with a choice of two foods, one 
conspicuous and the other inconspicu- 
ous (cryptic is the technical term), one 



avoid bright food 

distasteful and the other bland. 

Each chick got to prey on the food 
seven times, each time being allowed to 
peck at 100 crumbs. The results were 
clear. The chicks took far more of the 
conspicuous crumbs — blue on a green 
floor or green on a blue floor — at first. 
But if the conspicuous food tasted bad 
they took less and less each time, until 
after four sessions they were taking 
equal amounts of distasteful food regard- 
less of background. After this crossover 
the chicks learn to avoid the conspicu- 
ous distasteful food more quickly than 
the cryptic distasteful food (Animal 
Behaviour, vol 28, p 897). 

That seems to support the theory that 
distasteful prey are brightly coloured 
because it helps predators to learn not 
to take that prey. But wait. In the first 
four test sessions the chicks that bad 
a choice between conspicuous-nasty and 
cryptic-tasty ate far more nasty food 
than those whose nasty prey was cryptic. 
Indeed, on the very first trial they ate 
more nasty food than the others got in 
all seven trials. Another experiment 
(Nature, vol 286, p 149) did not offer 
chicks a choice, but simply looked at 
how much food they ate in two condi- 
tions, conspicuous-nasty and cryptic- 
nasty. 

Again the chicks took more of the con- 
spicuous food at first, regardless of 
taste, but quickly learned to stop eating 
the food, even though they were hungry. 



With cryptic-nasty food they didn't eat 
as much at first, but they continued to 
take the nasty food so that by the end 
of the experiment they had eaten more 
cryptic unpalatable prey than conspicu- 
ous unpalatable prey. 

Gittleman's experiments show that 
fewer distasteful prey are eaten in toto 
when the prey are conspicuous than 
when they are cryptic. They don't show 
why this is so. It might be that eating 
a lot of distasteful prey in one hit, as 
the chicks do when they first find the 
conspicuous prey, provides a more 
salient learning experience. Or perhaps 
the chicks simply notice the conspicuous 
prey and remember it better. Either way, 
it is good to see an assumption being 
supported by evidence. □ 




Larva of wanderer butterfly — prospective 
predators can easily see it, but soon find 
it doesn't taste very nice to eat 
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continued 

Wason test: it's normal to get it wrong 



and spaceprobe results seems to con- 
firm that Mercury's mass is near 
1/6 020 000 Suns. But not necessarily. In 
the radar measurements of Venus, for 
example, 28 different quantities were ex- 
tracted from the data. To find all these, a 
starting value is assumed for each, the 
expected results are then compared 
with observation, and the starting values 
are adjusted until the fit is better, 
according to a "least-squares" procedure. 
The process is then repeated with the 
adjusted starting values. This technique 
is beyond reproach — but only if the 
starting values are close to the true 
values. 

Lyttleton believes that both methods 
for determining Mercury's mass have 
suffered from this effect. Mariner 10 did 
not go into orbit around Mercury, but 
just flew past the planet, so Mercury's 
gravitational pull is only one of several 
dozen parameters included in a least- 
squares fit; in the radar case, it is one 
of 28. Lyttleton contends that as the 
starting mass of Mercury was in each 
case based on Newcomb's unfounded 
1/6 000 000 Suns, both sets of calcula- 
tions should be reworked with a starting 
mass of 1/8 500 000 or 1/9 000 000 Suns. 

John D. Anderson, head of the Mariner 
10 tracking team at the Jet Propulsion 
Laboratory, Pasadena, does not agree. 
He told New Scientist that he disputes 
that there is such a strong dependence 
on starting value, although it is "a re- 
mote possibility". He sees the agreement 
between the radar results (from three 
different observatories) and the space- 
probe results (from two close fly-by s) as 
strong confirmation of the accepted 
value; and using this value has produced 
no anomsilies when Mariner lO's com- 
puted path has been compared to the 
results of its instruments. 

But Anderson does concede that when 
"someone of the stature of Lyttleton" 
has questioned the result, and shown the 
starting value has no real basis, he is 
prepared to look again. Over the next 
few months, he will re-run the Mariner 
10 data reduction programmes, starting 
with Lyttleton's 30 per cent lower mass 
for Mercury. Anderson, however, expects 
the mass to increase to the higher value 
by the end of the calculation. He is also 
going to investigate the data themselves, 
for he thinks he can show analytically — 
without resorting to least-squares — that 
Mercury's mass must be close to the 
accepted 1/6 000 000. 

Kither way the result will be intrigu- 
ing. If Lyttleton is wrong, and Mercury's 
presently accepted high mass and density 
are confirmed, it will mean that Simon 
Newconib had the apparently psychic 
ability to know the correct mass of Mer- 
cury, even though it differed from his 
calculations. Lyttleton is, however, con- 
vinced that a new figure will emerge. 
A much lower mass for Mercury will 
make its interior structure more in line 
with the other inner planets; and it 
will mean a drastic rethink of present 
theories of the formation of the inner 
planets, including the Earth. □ 



The Wason four-card problem is one 
brainteaser people may be chagrined 
about solving. Only about 4 per cent of 
university students give the right answer, 
which is a dubious distinction. The other 
group of people who almost always get 
it right are those with damage to the 
right hemisphere of the brain. Most nor- 
mal people respond promptly; con- 
fidently and incorrectly. 

At the start of the test, the subject 
sees eight cards. Each card has two 
panels; one panel contains either a star 
or a diamond, and the other panel con- 
tains a solid colour (in this article, 
either black or white). None of the cards 
has two shapes or two solid-colour panels. 

The eight cards are taken away, and 
the subject is shown four new cards, 
masked so that only one panel of each 
card is visible (see Figure). The person is 
asked to state what could be on the 
invisible panel of each card. 
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A damaged right hemisphere appears to 
be an asset in solving this brainteaser 



Finally, subjects are presented with 
this statement: "Whenever there is a 
circle on one half of the card there is 
black on the other half of the card." The 
task is to name those cards and only 
those cards the subject would need to 
unmask in order to establish whether 
that sentence is true or false for those 
four cards. It is not necessary to unmask 
all four cards. 



Farmers can improve some crops by add- 
ing certain bacteria to the soil, according 
to T. V. Suslow, J. W. Kloepper, M. N. 
Schroth and T. J. Burr at the University 
of California at Berkeley (California 
Agriculture, vol 33, p 15). Their results 
back up those of scientists in the USSR, 
who have claimed for some time that 
adding root-colonising bacteria to the soil 
btmefited 50 to 70 per cent of field crops, 
with yield increases ranging from 10 to 
13 per cent. 

The California scientists use the 
acronym PGPR for the plant-growth- 
promoting rhizobacteria whose effects 
they investigated. They isolated several 
hundred strains of bacteria from the 
excised roots of field-grown plants — then 
selected the likeliest candidates by 
checking whether they could inhibit the 
growth of various pathogenic bacteria 
and fungi or promote the growth of 
roots and shoots. This procedure selected 
1 to 4 per cent of rhizobacteria from 



Psychologist Evelyn Golding, who uses 
the test to study people with damaged 
right hemispheres, thinks they solve it 
easily because such damage interferes 
with their ability to perceive visible 
objects normally. They uniformly fail the 
"unconventional angles test", in which 
they are shown an object photographed 
from an unexpected vantage point. In 
Golding's version, they describe a basket 
photographed from the top as a doily or 
the end of a log; normal people still see 
it as a basket. 

Golding, who works at the National 
Hospital for Nervous Diseases in London, 
thinks this defect in perception leaves 
the brain free to concentrate on the ver- 
bal, logical aspects of the problem. She 
hopes studies of the few normal people 
who pass the test may clarify how the 
two sides of the brain interact. For the 
rest of us, she feels, perception of shapes 
and colours distracts the brain from its 
verbal and logical assignment. 

To test her assertion, Golding asked 
20 people with normal right hemispheres 
to do the test after they had finished a 
session of mild electroconvulsive therapy 
(ECT) to the right side of their brains 
for chronic depression. This treatment 
halts right-hemisphere function, but only 
for a few minutes. 

Half of her ECT-treated subjects in- 
validated themselves by recovering their 
right-brain function too quickly, as 
shown by passing the unconventional 
angles test. Two of the others turned 
out to have vision problems that inter- 
fered with the Wason test. The remain- 
ing eight all succeeded in solving the 
four-card problem. 

Those who want to try the Wason test 
should read no further. For those ready 
to be enlightened, the solution to the 
four-card problem is to uncover the card 
with the circle and the one with the 
white panel. □ 



potato and sugar beet as potential PGPR. 
Most of these fell within the Pseudo- 
monas putida and P.fluorescens groups, 
though not coinciding exactly with any 
currently described strains. 

Suslow and his colleagues applied 
PGPR to potato seed pieces, sugar beet 
and radish seeds in powder form. They 
found that the beet seedlings increased 
in vigour and the root growth of the 
radishes and potatoes showed signifi- 
cantly greater elongation of their under- 
ground stems and earlier formation of 
tubers. Increases in the final yields 
ranged from 5 to 33 per cent in 7 of 11 
plots sited in California and Idaho. There 
were also greater yields with sugar beet 
grown from PGPR treated seeds, these 
ranging from 4470 to 8534 kg per 
hectare, with the total sucrose produc- 
tion being increased by 1051 to 1366 kg 
per hectare. Even better results were 
achieved with radishes, the root weight 
being boosted by 60 to 144 per cent. □ 



Bacteria improve crop production 
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Birds heed sound with a hole through the head 



Birds home in on sound by using the hole 
through their head between their ears 
to amplify the phase difference of signals 
arriving at either ear. A British team 
working on the Japanese quail and 
scientists in the US investigating chickens 
agree that this is the way birds get over 
the problem of having a small head. 

Small-headed animals have difficulty 
placing sounds because the size of cues 
such as differences in phase and intensity 
between sound waves reaching each ear 
become smaller and so more difficult 
to interpret for animals with a narrow 
head. The air-filled passage that joins 
the birds' two eardrums is a device to 
enhance the sound intensity difference 
between the two ears. The intensity 
difference depends on two factors: the 
actual direction of the sound source and 
its frequency. So, a sound source of mixed 
frequencies in a particular direction from 
the bird's head will produce a particular 
pattern of intensity differences whose 
size depends on frequency between the 
two ears. The same sound in another 
direction will produce a distinct pattern 
of intensity differences. 

Researchers have recently begun to 
investigate exactly how the bird's "hole 
through the head" works. A five-man 
team, headed by Brian Lewis based in 
London at the Department of Biology of 
the City of London Polytechnic, has 



'(£)] Sound 
source 




Sound pressure level is 

similar eil*ner side of eor 
drum but phase is differenr 
due ro int-eroural passage 





Ear drum responds ho insfanraneous 
pressure from sounds which nave 
travelled both drrectlyond indirectly 
ro the ear drum 



The Japanese quail (above) works out where 
sounds are coming from by using a hole 
through its head to amplify phase differences 
of sounds arriving at either ear (left) 



chosen the Japanese quail to investigate 
the problem, while John Rosowski and 
James Saunders at the Department of 
Physiology, University of Pennsylvania 
used the chicken (Journal of Compara- 
tive Physiology, vol 136, p 183). 

Using miniature probe microphones 
both teams recorded the sound pressure 



Wind that shakes 
the world 

New observations of wind and pressure 
variations over the globe, made as part 
of the Global Atmospheric Research Pro- 
gramme (GARP), have provided detailed 
information about the way in which 
changes in atmospheric circulation can 
affect the rotation of the solid Earth. 
The measurements were made during 
the First GARP Global Experiment 
(FGGE), which ran for a year from 
December 1978. They show in particular 
that a change of about one millisecond 
in the length of day, which occurred 
between 21 January and 7 February 
last year, and another change of about 
1-5 ms between 18 May and 2 June, can 
both be best explained as the effects of 
atmospheric changes. 

The idea that the circulation of the 
atmosphere effects the spin of the Earth 
on this sort of scale is not new, and 
it has long been known that a seasonal 
variation in the length of day on a scale 
of milliseconds results from the seasonal 
shifts of great air currents over the 
globe. But the new work, reported by 
Ray Hide and colleagues in Nature (vol 
286, p 114) marks one of the first direct 
measurements of related changes in 
atmospheric circulation and length of 
day on a timescale of a few days. The 
observations agree very well with theo- 
retical predictions, which show that 
although the atmosphere has much less 
mass than the solid liarth, its position 
on the outer skin of our .spinning planet 



gives it enough angular momentum to be 
able to produce a noticeable shift in the 
spin of the whole Earth from time to 
time. The effect may be measured only 
in milliseconds, but this is literally a 
wind that shakes the world. 

Changes in the contribution of the 
atmosphere to the total angular momen- 
tum occur with changes in the zonal 
circulation, shifting parcels of air 
towards or away from the equator. And 
the FGGE results will be of particular 
interest to anyone who has followed the 
story of how variations in the solar wind 
affect the weather on Earth, Walter Orr 
Roberts and colleagues have shown over 
the years that bursts of solar activity 
can be related to changes in the weather 
patterns at high northern latitudes. It 
seems that the arrival of an extra large 
flux of particles in the solar wind in some 
way stimulates the development of low 
pressure systems .sweeping from west to 
cast at the latitude of Alaska or 
Northern Europe. In terms of atmos- 
pheric circulation, this is equivalent to 
a shift of air mass of just the kind 
which the FGGE results now confirm 
can produce a measurable, if short-lived, 
change in the length of day. And this 
suggests that the observational evidence 
for a link between the changing level of 
solar activity over the sunspot cycle and 
the changing length of day at the level 
of millisecond variations, long regarded 
with suspicion by both astronomers and 
geophysicists, might now be taken with- 
out the previously obligatory pinch of 
salt. □ 



level produced at the eardrum and within 
the interaural passage when sounds of 
different frequency were presented at 
various points around the bird's head. 
They also recorded readily detectable 
electrical responses by placing an elec- 
trode on the cochlea, to the same sounds. 
The signal produced in this way gives a 
simple indication of the general response 
of the ear to sound. 

Both teams showed that sound is 
attenuated as it passes across the ear- 
drum but is little attenuated as it travels 
across the head. However, the important 
feature is that while a sound has been 
travelling across the head sound has also 
been travelling around the head and thus 
the eardrum responds to the sound 
received simultaneously from these two 
sources. While the amplitude of these 
two sounds impinging either side of one 
eardrum are similar, their phase is, how- 
ever, different, and the actual instan- 
taneous sound pressure level acting on 
the eardrum will be quite different to 
what it would have been had sound 
travelled to it only from outside the head. 
The difference between the sound 
pressure produced externally at the two 
ears are small; but the actual difference 
in sound pressure detected by the ear 
drum is very much larger and so pro- 
vides the bird with a reliable cue for 
placing sounds. 

The two research teams refer to the 
mechanism differently. Lewis and his 
London team call it a pressure gradient 
receiver while the Americans label it a 
partial differential pressure transducer. 
Whatever it should be called, the 
mechanism is an ingenious one for over- 
coming the problem of sound localisation 
with a small head. These findings also 
reinforce the close affinity of birds with 
reptiles which also have a hole through 
the head and may also use a mechanism 
for amplifying phase differences in plac- 
ing sounds. □ 
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Now Britain tunes in to TV from space 



Tbe Home (Mtee has just finished can- 
vassing television broadcasters, tiie 
aerospace industry and other interested 
parties about whether the UK should 
have a TV sateBfte <rf its own. It has 
just received comments from organisa- 
tions like the BBC, GEC and broadcast- 
ing unions and wiQ assimOate tiiese into 
a report which will be published later 
this year. 

France and Germany have already 
agreed to develop independently of the 
European Space Agency (ESA), the TV- 
Sat system to relay television program- 
mes from a central transmitter, through 
a geostationary satellite 36 000 lun above 
the Earth, into homes. But Italy could be 
the first in Europe to start up "direct 
broadcast" TV transmissions from ESA's 
L-Sat spacecraft. 

"Pre-operational" versions of the Ger- 
man and French TV-Sats will be 
launched by the European Ariane 1 
booster rocket in December 1983 and 
mid-1984 respectively with fully opera- 
tional spacecraft being put in orbit by 
the end of 1985. Each satellite will pro- 
vide three television channels at first, 
and five later, to individual rooftop 
aerials measuring only 70 cm by 90 cm. 

The first example of ESA's L-Sat 
(large satellite) is expected to be 
launched in 1983 and will, among other 
equipment, carry a single-channel "pre- 
operational" direct-broadcast TV service, 
for Italy. Italy, unlike Rranoe and Ger- 
many, has no plans at present to pro- 
ceed to a fully (^erational swvlce. 

Switzerland is also in the market, and 
British Aeroapaoe in collaboration with 
Thom-EMI and Thames Television has 
proposed a direct-broadcast TV service 
for that country. One of tiie main ways 
in wAidi sudi a service could be financed 
is by advertising and ben die Swiss 
have a distinct advantage. Switmrland 
is a small country, but tis three official 
languages — ^French, German and Italian 
—are spoken 1^ neighbotuiiig countries. 
Supposedly aH^wiss, directly broadcast 
TV services could obviously rake in ad- 
vertising from these countries on the 
grounds that the transmissions could be 
^cked up over a large area. 



Kitain's Home Office has recognised 
that dired: broadcasting of TV pro- 
grammes oould bring a whole host of 
problems and has set up a committee 
to study the advisability ot establisidnc 
sndi a service. 

Direct broadcasting of television would 
offer Britain a further five television 
channels starting up between 1985 and 
1990. Signals could be picked up either 
by rooftop domestic aerials about 80 
cm in diameter and costing between 
£100 and £200, or by a larger community 
aerial which feeds individual sets by 
cables. The position allocated to Britain 
for a direct-broadcast satellite is at 31° 
West over the Equator which means that 



Eurobeam receiver < 



audi a satellite would lie at an angle of 
app raa d mately 35° West of tme Sooth 
and at an elevation of 25" in Lmidni or 
20° in Edinburgh. Anyone who could find 
an unobstructed line of dght on Us 
premises to the satellite would be aUe 
to receive programmes from it. 

Satellite broadcasting differs from con- 
ventional terrestrial services in two im- 
portant respects. Full national coverage 
can be achieved by a single satellite, but 
it is not possible to transmit regional 
programmes. This is one of the problems 
being investigated by the Home Office 
committee, which is also examining a 
wide range of technical, environmental, 
social and financial questions. □ 
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L-Sat will have solar-cell 

panels up to 74 m across in its direct-broadcasC 
TV mission, producing 7-4 kW of 
electrical power to drive five television channels 



Airgun shoots a new line for safety 



Last week tanker operators and rep- 
resentatives of KM Coastguard watdied 
a demonstraticm of a novel technique for 
passing lines between ships at sea that 
could make the rocket line obsolete. 
Plumett, a company based in Horsham, 
has produced a prototype compressed-air, 
line-firing gun, based on the ideas of 
inventor "Maff* McDonald Praine. 

The line-throwing gun is essential to 
safety at sea. The safety of the crew of 
a stranded or sinking shqi can depend 
on getting a line to it from the shore or 
antMher vessel, and lines passed early 
can make the task of mooring unwieldy 
tankers, or transferring stores and cargo 
while at sea, faster and more reliable. 



But today's standard line thrower, the 
rodcet, is expensive, cannot be re-used, 
and cannot be fired at ships with flam- 
maUe or explosive cargoes. 

The oonqiressed air gun overcomes 
fliese disadvantages — but it has a short 
sharp recoil which a rocket does not 
Plummet* s prototype gun vdll fire a 10 
kg projectile carrying a standard line for 
a distance of over 400 m usmg com- 
pressed air at 689S kN/sq.m (1000 lb/ 
sqJn). The operatn- loads the projectile 
— a cylinder made of steel, plastic or 
composites — by dropping it down the bar- 
rel to bridge the gap between polypropy- 
lene seals at l aili end. A pressure cham- 
ber connected lo the barrel is charged 



and the gun is ready to fire. The "firing 
pin" simply starts the projectile on its 
way ai^ when it breaks the lower seal 
the compressed air launches it. 

Cost of the lanndwr likely to be 
around £1500, roughly the same price as 
a Goastguard-ap^oved rocket launcher 
plus six £125 rockets. But eadi launch 
should cost no more than £1 and the pro- 
jectile is re-useable. 

Plummet hopes to be inducing its 
line-thrower by this autumn. But it 
might have to move fast. McDonald 
Praine and a BP Tankers official believe 
that Dunlop is busy developing its own 
compressed-air gna-4n wUdi the pro- 
jectile would be fired when the proo s ure 
had built up enough to break a shear-pin 
— though the company draies tids. □ 
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Beit drive is an automatic fuel saver 




Fiat has just started 
proving trials of the 
continuously vari- 
able transmission 
that has been de- 
veloped by Borg 
Warner and Van 
Doome (see Tony 
Curtis's article on 
advanced transmis- 
sions, page 279). Hie 
Transmatic gearbox, 
which should cost no 
more than a conven- 
tional automatic, will 
be fitted to the 
Ritmo, or Strada as 
it is called here. 
The main components can be seen in 
the pictures, left. The belt is a rubber 
loop fitted with concentric steel bands 
onto which are fitted hardened steel 
blocks. The belt runs in the two pulleys, 
whose diameter is varied by an elec- 
tronic controller that responds to engine 
speed, throttle setting and road speed to 
cut fuel consumption to 8 per cent less 
than a normal automatic. □ 



Tune a TV into IBM 



British engineers have improved the 
chances of viewdata becoming part of 
office information systems by mal<ing it 
possible to linlc TV sets with computers 
manufactured by IBM. This means that 
a company could use a TV set for its 
own viewdata service if it has access to 
the information already held in its IBM 
computer. 

With the public Prestel service, the 
domestic or business TV is tied to infor- 
mation held on computers owned by the 
Post Office. Companies like Philips sell 
viewdata services, tailored to particular 
needs and run on a computer dedicated 
to viewdata. 



Now, as part of its R1800 office system, 
the British company Redifon has now 
made it possible to link a TV set to an 
IBM computer, its own system for 
private viewdata, or the public Prestel 
service. When linked to an IBM machine, 
the set can operate as if it were a stan- 
dard IBM visual display unit (a screen 
plus associated keyboard). 

This kind of link between a TV set 
and a general purpose computer is not 
unique — ICL, for example, has a com- 
puter, the ME29, which can do the same 
thing. But IBM does dominate the com- 
mercial computer market — it makes at 
least 60 per cent of all computers for 



this area. So Redifon's innovation offers 
many more users scope for adopting a 
viewdata network. 

Redifon's R1800 office system also 
includes a device which allows a com- 
puter to recognise handwritten charac- 
ters. The device called, Writaway, is 
based on the Micropad, made by the 
British manufacturer Quest Automation. 

New software developed by Redifon 
allows users to integrate Writaway with 
other information handling systems like 
viewdata. A clerk could, for example, 
tell the computer about orders from 
customers, and instruct the machine to 
put the information on to a viewdata 
page to be circulated electronically to 
relevant managers. □ 



One step towards 
digital sound 

DBX, the US manufacturer of recording 
noise reduction systems which is now 
owned by Britain's BSR, is offering 
domestic listeners a system to bridge 
the gap between conventional analogue 
and future digital discs. Sound from a 
digital master tape is recorded in 
analogue fashion, on an ordinary LP 
disc, but encoded with DBX noise reduc- 
tion. When replayed on a conventional 
gramophone connected to a DBX decoder 
costing around £79, the disc produces 
sound quality comparable with the 
original digital recording. The first 
batch of DBX records, cost around £10 
each and offer a dynamic range (differ- 
ence between quietest and loudest sound) 
of 90 dB. This is close to the dynamic 
range of a digital studio tape recorder. 

The DBX system has so far been used 
mainly by professional and semi-profes- 
sional tape recordists to reduce back- 
ground hiss. The dynamic range of the 
music signal is artificially compressed 
by a factor of 2:1 before recording. This 



increases the average level of sound 
loaded onto the tape so that it is never 
lost in background noise. For playback, 
the noise-free signal is expanded by a 
similar factor to open out the volume 
range again. The snag is that some hiss 
comes and goes or "pumps", as the 



Geologists may be changing Iheir rock- 
picks and assay equipment for a bee- 
keeper's hat and a mass spectrometer, 
if a prospecting technique developed by 
Dr Harry Warren, emeritus professor 
at the University of British Columbia, 
catches on. 

The technique is based on the very 
simple idea that pollen contains trace 

THIS RfAay 'i, 




music changes volume. Digital master 
tapes have no hiss, so DBX discs made 
from digital masters do not pump. 

Only listeners with very expensive hi- 
fi systems will be able to gain full benefit 
from DBX discs without distorting the 
sound or damaging their speakers. □ 



elements that can give a clue to the 
location of useful mineral deposits. A 
pollen trap at the entrance to a bee hive 
scrapes off pollen particles from the 
flowers bees have visited in the vicinity. 
In theory, any mineral that appears in 
unusual concentrations as a trace ele- 
ment in the pollen must be present in 
at least a small pocket somewhere near. 

Warren has been trying to prove the 
technique by oblaining readings from 
various sites around British Columbia, 
some near the mines, some not. He has, 
for example, found that pollen from 
hives in the area of the Afton copper 
mine near Kanloops has a copper con- 
centration of 54 parts per million 
against only 15 ppm in another town 
where lead and zinc are smelted. □ 



Where the bee sucks, a geologist follows 
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Airships get a Redcoat and a green light 



The long-heralded return of the airship 
in competition with the energy-expensive 
aeroplane for carrying people or cargo 
took a step closer to reality recently. 
Redcoat Cargo Airlines of Surrey, has 
agreed to buy four 600 ft long rigid air- 
ships by 1984 that can carry 58 tonnes 
at up to 86 miles per hour. 

The specially designed Skyships R40 
will be built by Airship Industries, once 
called Thermoskyships and renamed 
after taking over a company called Air- 
ship Developments, which built the 
AD500 at Cardington, Bedfordshire. Red- 
coat plans to fly its airships on routes 
to Africa, the Middle East and across 
the Atlantic. Prototypes should be in the 



air in late 1983 and operations should 
start by 1984. 

Kevin McPhilUps, Redcoat's managing 
director, beheves that soaring fuel costs 
will drive many air freight companies out 
of business. That is why his company is 
opting out of aeroplanes permanently in 
favour of airships. 

Each of the novel freighters will cost 
£4 million compared with $60 million for 
a Boeing 747 which can carry 100 tonnes 
at a cruising speed of 550 mph. Skyship 
R40 will use 75 per cent less fuel per 
tonne of cargo than most aircraft and 
will carry 2'2 times as much cargo per 
tonne of fuel consumed. The airship will 
be able to carry bulky cargoes too — its 




Water is a disc's best friend 



One of the best known record cleaning 
fluids is D3. It is made by Discwasher 
Inc of the US and costs 99p for one fluid 
ounce in British shops. Dr Bruce Mater, 
its inventor, declined to give any clue 
to its content when he spoke to the 
British press last February. 

But VS patents 3 951 841 and 3 965 520 
explain why — the patents say that Disc- 
washer's favoured fluid is over 99-9 per 
cent distilled water. The patent claims 
that Discwasher will kill off fungi and 
bacteria which live and breed in the 
grooves of a vinyl disc thereby degrading 
reproduction — their excrement fouls the 
groove. Discwasher's patent proposes a 
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grooves while the propylene glycol lubri- 
cates the record surface. As the surfac- 
tant, either Triton XI 14 or N57 from 
Rohm and Hass are recommended. 

Surprisingly, the file index of the 
British Patent Office shows no trace of a 
corresponding patent to protect the D3 
formula in the UK. □ 



hold will have a volume of 1070 cu.m, 56 
per cent greater than a Jumbo. Freight 
rates should fall, says McPhillips, by at 
least 29 per cent over conventional 
narrow bodied freight planes. 

Skyship R40 will be kept aloft by 
14 840 cu.m of helium and the craft will 
be powered by four 857 kW (1150 hp) 
Pratt & Whitney PT6A-50 turboprop 
engines in swivelling mounts. The pilot 
will be able to land the airship vertically, 
obviating the need for runways. 

The airiine plans to use each Skyship 
for 6000 hours per year — more than 
twice as long as Britannia aircraft are 
in the air — and the craft will spend 
most of their life aloft, operating mainly 
over the sea at an altitude of 3000 ft. 

As the R40 will not need runways, 
landing sites v^U be far cheaper to build 
than conventional airports, and cargoes 
could be flown direct from factory to 
factory or to terminals within city 
limits. A transatlantic crossing or a 
flight to the Middle East or West Africa 
would take 2'2 days — between three and 
seven times faster than a ship. Though 
Redcoat will use the airships solely for 
freight, it is considering the possibility 
of carrying passengers. 

Next summer, a small demonstration 
airship, the former AD500 now renamed 
the NR2, will be flown in England to gain 
piloting and handling experience. This 
164 ft long craft will carry two tonnes. 

Britain's Civil Aviation Authority is 
"positive" about the practicality of the 
proposals McPhillips says, and is helping 
the company to establish requirements 
for airworthiness. Redcoat say it is con- 
fident of getting the money it needs 
(over £16 million) from financial sources 
that normally support aircraft ventures. 
It is currently looking for a base from 
which to operate, probably near an 
industrial centre hke the Midlands, and 
has been talking to British Steel about a 
construction site on which to build the 
new craft. □ 



Listening out for fatty cells 




range of fluids to prevent this growth, 
but favours a mix of 0-004 per cent by 
weight of sodium azide, 0 ■ 005 per cent of 
propylene glycol, 0-075 per cent of sur- 
factant (or wetting agent) and 99-916 
per cent of distilled water. The sodium 
azide kills any living organisms in the 



Doctors at the Hammersmith Hospital 
are experimenting with ultrasound for 
diagnosing and investigating muscular 
dystrophy. Ultrasound from an ordinary 
B-scan machine is reflected from fatty 
cells which invade diseased muscles. This 
means that the tissue within the muscles 
appears stippled with white on the tele- 
vision screen used to display the picture, 
in contrast to the uniform dark appear- 
ance of normal muscle. Dr John Heck- 
matt, the paediatrician who has de- 
veloped the technique, is trying to deter- 
mine how early doctors who are using 
the technique will be able to diagnose 
muscular dystrophy compared with tradi- 
tional methods, and how accurately the 
television pictures follow the progress of 
the disease. 

It is unlikely that ultrasonic scanning 
will ever replace conventional biochemi- 
cal tests, particularly those that involve 
raising enzyme levels, which can diagnose 
multiple sclerosis at a very early stage. 



But the technique may be valuable as a 
first-line, non-invasive means of scanning 
children who have indefinite symptoms. 
It may also prove useful for distinguish- 
ing between difi'erent muscular weaken- 
ing diseases. 

Preliminary results at the Hammer- 
smith Hospital suggest that ultrasound 
can distinguish between different varia- 
tions of muscular diseases. It could be 
of special value in the early diagnosis of 
some non-progressive neuromuscular 
diseases, where such diagnosis can allow 
a large measure of rehabilitation through 
physiotherapy. 

But the key to the future of the tech- 
nique could lie in the limited results 
gained so far. The fact that properly- 
tuned ultrasound can reveal diffuse 
abnormalities within tissues, as well as 
shoving up abnormaUties on boundaries 
and surfaces, is likely to stimulate more 
interest in using the technique in this 
way. □ 
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Ronald For/in 

JOIN NOW by completing the subscription order form and posting to New Scientist, 
c/o Jim Watts, 2613 King's Reach Tower, Stamford Street, London, SEl 9LS. 

ptfEVrSclENTlJTsUBSCmPTI^^ " 
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Mr Fori in, principal of Pontypridd 
Technical Collegers particularly interested 
in the promotion of further education 
especially in microprocessor technology. 



UK, Isle of Man, C.I. and Irish Republic 

□ lyear£29.25 06 months £14.65 
USA and Canada air freight 

□ 1 year S74.00 06 months S37.00 
Other overseas 

□ lyear£32.00 06 months £16.00 



If you pay by American Express, please enter your 
American Express Card account number here: 
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Meteorological - Industrial 
Laboratory, Dial & 
Recording Instruments 
from Fischer 

-includino 
Precision 
Hyflrometers 
Thermometers 
Barometers 
Weather Station' 
Barographs 
Thermograph 
Hygrographs 
Thermo-Hygrograph 

Send for leaflet A Price list to: 
C. 2. SCIENTIFIC INSTRUIWENTS P.O. BOX 43 
2. ELSTREE WAY. BOREHAIMWOOO HERTS 
WDSINH TEIE 01953 ie» 
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CALCULATORS 



CASIO FX50IP 




43 


CASIO FX502P 


ua 


83 


CASIO FAI catiette interface 


£17 


35 


50IP + FAI 


£56 


52 


502P + FAI 


£73 


92 


TEXAS Tl PROGRAMMER 


£43 


43 


TEXAS TI57 


£23 


44 


TEXAS TI58 


£58 


22 


TEXAS TISBC 


£73 


87 


TEXAS TIS9 


£150 


39 


TEXAS PCIOOC printer 


£136 


48 


TEXAS PCIOOC if ordered with 






58 58C 59 


£130 


39 


Protramma Libraries 






MATHS'STATS/ELECTRICAL/BUSINESS 




£22 


57 


STRUCTURAL ENG.(SURVEYING II 






£54 


74 



VAT not included— add 15%. 
ACCESS or Cheque with order tor 
CALCULATOR SALES & SERVICE. 
ARROW WORKS. ARROW ROAD. 
REODITCH B98 8NN 



Cambridge Learning Enterprises 
COMPUTER PROGRAMMING IN BASIC 
b y Ian Williamson, (£ 9. 00) £^ 

Rodney Dale. " 
Tim Eiloart. 

Here is our latest self- instruction course' 
Learn BASIC - the language of the small 
computer and the most easy- to- learn 
computer language in widespread use 
Teach yourself with a course which takes 
you from complete ignorance slep-by-step 
to real proficiency with a unique style of 
graded hints. In 60 straightforward lessons 
you will learn the five essentials of pro- 
gramming: problem definition, flowchamng, 

(-oding ihe pfogram, debugging, clonr 
documentation 

Book 1 Computers and what thev do well: READ. DATA. PRINT powers, brackets variable names LET. 
errors, coding stmple programs 

Book 2- High arxl low level languages flowcharting lunctiooi REM arnJ documeniation. INPUT IF. THEN 
GO TO. Limitations of computers, problem defmiiion 

Book 3 Compilers and interpreters; loops. fOR NEXT. RESTORE: delMigging; arrays, bubble sorting 
TAB 

Sook 4 Advanced BASIC subrouimes. slnng variables, files complex progfamm.ng. examples, glossary 

ALSO: DESIGN OF DIGITAL SYSTEMS (£12.50) 

Written for the student or enthusiast, this course is packed with information, diagrams 
and questions designed to lead you step-by-step through number systems and Boolean 
algebra to memories, counters and simple arithmetic circuits and finally to an understand- 
ing of the design and operations of calculators and computers 

Sendchequti with order to Cambridge Learning Enterprises. Unit S ,5. ftivermi/f Site 
FRBEPOST. Sl Ives. Huntingdon. Cambs OR phone 0480-67446 with Access or 
Barcleycard 

Proprietors Drayridge Ltd Reg in England No 1328762 Reg Office as above 




DOW SJ T 




DIVINING RODS 
DOWSINO IS 
A TRUE SCIENCE 
-IT IS NOT MAGIC 
Virtually EVERY- 
ONE hai the lutunl 
ability 10 delecl water, 
pipes, cablei. founda- 
tion! and burled ob- 
jects. There li a new 
world beneath your 
feel! 



Kit of ipaclally balaneed rods, £^ cc 
badoo, marfcara and FULL IN- 
STAUCTIONB. P4P Mp 

RAMLEY ENG. CO. LTD. 
tM HIGH STIIIIT, COTTINHAM, 
CAMBS. CB44 TX 

Tha Paopto who know how II worfca 



BIOFEEDBACK 
INSTRUMENTS 

mrm timpi* monitors of physiological 
autaa giving aignaU which can b« usad In: 

Laboratory damonitrations 

Salf-aKpioration and control 

Daap ralaxation 

Sporta training 
and a wida rang* of tharapautic uses. 
Tha RELAXOMETER indicatat ganaral 
arousal, tha ALPHA SENSOR trains con- 
trol of brain alactrical activity, tha MYO- 
PHONE shows axact lavalt of muada 
tansion and cha ELECTRIC THERMO- 
METER it utad in training control of local 
blood flow and in traiting migraine. 

Oataili from: 

ALEPH ONE Ltd, Old Courthoua*. 
High Straat. Bottisham. CAMBRIDGC 
CBS 98A, UK. (0123) 811779. 



292 



New Scientist 24 July 1980 



(AdvTtiMtnmtt 



Scientific Instruments and Equipment 



No. 7 



No. II 




£84 



"7 LIVEL" Ch«s« CompuUr al a realistic 

firic*. Plays black while or itself. Seven 
tvels of play from beginner to expert. Does 
not permit illaoal moves. Castles, Klngside, 
Queenside En passant Plays opening de- 
fences suctt as Sicilian French, Ray Lopez. 
Oueeni Gambit declined. Analyses as 
many as 3,024,000 board positions. Estab- 
lish your Own position & watch the computer 
react. Pawn promotion sides changeable 
In Mid-Game. Size 12| ^ 8 x 1 Inch. Mains 
powered. Cheis Challenger It available. 
P.O.A. SARGON at £27t, VCC at C1M. 




£129 



SENSORY CHESS CHALLCNOER. Eight 
levels of play. Sees every move you make and 
records it automatically. New Sensory 
surface tells your every move. The squares 
light up to graphically show computer's neit 
move. No keys to press. No programming 
procedures to learn. Just devote all your 
attention to the game. 

We export world wide NEW OMAR BACK- 
GAMMON COMPUTER NOW AVAILABLE. 
SAE for prices or rtQuired colour brochure. 

CWO to KRAMER 4 CO. Dapt NS It. 
• October Place, London NW4 
Tal. t1 Ml 2473. Telex ttSMI Attention K7 
Visa, Access, Barclay Card & Company 
Orders Accepted. Orders by Telephone/ 
Talex. Open Mon-Fri. (Sunday by appolnt- 
mant only). 
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GUARANTEED 

Casio products Lowest prices 

Casio's guarantee is ONLY valid when goods 
are purchased from an authorised dealer. 
We promise to BEAT any sensitile lower 
advertised price ON THE SPOTI 

CASIO PROGRAMMABLE8 
with non*volaUla memorias and stores 



FX-501P 
FX-502P 




FX-StIP 128 functional steps. 11 memories. 
R.R.P. £t4 95 £54 tS 

FX-5t3P 256 functional steps, 22 memories. 
R.R.P. £84 05 £74 tS 

FA-1 Adaptor. Allows an almost infinite 
number of programmes and data to be stored 
on ordinary magnetic cassette tape. £1t tS 

FREE MASTER PACK 

We are now sole suppliers of the MASTER 
PACK software kit for the Casio (R.R.P. 
£17 QS) and are giving one of these kits 
FREE with every FX-501P or FX-502P pur- 
chased from us at the above prices. 

Casio calculators and watches 
SEIKO watches 

Send for latest details and our 

SPECIAL SUMMER DISCOUNTS 

Delivery normally from stocK — by return. 

Send cheques, P.O. or phone your Access 
or Barclaycard number to: 

TEMPVS 

0»p« MS. Th* Btaumont Ctntr*. 1M-li7 
East Road, Cambridga CB1 1DB. 
Talaphona : 0223 3129M 



Loadpoint Videoscopesy- 



L 

Television based microscope and microscope adaptions 
for inspection, training, microassembly, toolsetting and 
comparator applications. 

Features: 

• Magnification x 10 - x 150 "Long working distance with 
good deptti of focus "Compact size •Full back up service. 




Loadpoint Products and Services include: 'Precision 
dicing/slicing/slotting machines •Subcontract sawing 
and dicing •Ultra thin diamond and non diamond wheels 

Cricklade, Swindon, Wiltshire 
SN6 6HE England. 
OADPOINT Telephone 0793 751160 

IMITED Telex 44437: 
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L.C.D. DIGITAL QUARTZ 
STOPWATCH 

0-60 minutes In 1/100ths seconds 
with one-shot, cumulative and lap 
timing modes. Also shows time in 
hours, minutes and seconds with 
day and date, ideal for laboratory, 
medical, sports, education, Industry 
and fieidworii etc. etc. 
Complete with lanyard, batteries. 
Instructions and 12 month guarantee. 
ONLY £1S 20CWO postags frs*. 
SPARE WATCH BATTERIES 60p EACH 
NORTHERN TECHNICAL AND 
CHEMICAL SERVICES. (M.O. 
Division), 331 East Prescot Road, 
Liverpool L14 2DD. 
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C.S.E. (COMPUTERS) 
12 WOKINGHAM ROAD, 
READING RG6 IJG 

HP 85 

available from stock 

NEW LOW PRICE 
£1830 + VAT 

Delivery an/where in U.K. 

Local service by H.P. Engineers 

FREE Pac of 5 Cartridges 
worth £54 for orders received 
before 31 August 1980 

Tel. (0734) 61492 



SICURATUBI TUBING 
ATTACHMENT SYSTIM 

Secures plaitic or rubber Cubing to |Uae, 
metal or other rigid material by applying 
a nylon atrap around the connected part 
of the tubing, from i" to 4" diameter. 
i( Varloue els* etrapa from £9*15 + 

VAT. per 1000 
ir Taniioning Gun CD 50 + VAT 
if Over 9000 In uee throughout tha 

world 

ASK FOR BULLETIN 
Schuco Sci«ntiflc Ltd., Woodhoue* 
Read, London N IIONB. Tot. OUM* l«41 



INTRODUCING 

THE Texas 

TI-99/4 
HOME COMPUTER 



Superior colour, mualc, eound and 
graphics— and a powerful axtandtd 
BASIC— all built In. Plui a unique, new 
Solid State SpeachTM SynthWliar 
and Tl'i special Solid State Sottwara.TM 
Compare it. Pound lor pound. 
Feature for feature. 
Thare'a a computer In your future. 
And the future Is now . . . 
We've entered a new and exciting era— th« 
aoe of the home computer. Perhaps you'r* 
already quite knowledgeable about com- 
puters and are looking lor the most pro- 
gramming power and vertaliltty for your 
money. Perhaps you've just read about it, 
and want to learn more. Either way. you 
need to look closely at Texas Instruments 
Tl-flB/4 Home Computer. 
The TI-a9/4 was designed to be the first 
true home computer— skilled computer 
users and beginners alike will be able to 
put 11 to elective use Immediately. 
If you're new to computers, the Tl-M/4 
l« for you. 

You can begin using the Tl Home Computer 
literally minutes after you unpack It. Without 
any previous computer experience or pro- 
gramming knowledge. You simply snap In 
one of Tl's Solid State SoftwarelM 
Command Modules and touch a few keys. 
Slep-by-slep instructions are displaved on 
the screert. So you or just about anyone In 
your family can use the TI-99'4. 
Two pioneering technological davolop* 
mentft in particular set tha TI-M/4 apart 
from the rest. 

Solid State SpeechTM— This optional 
speech synthesizer enables the TI-0&/4 to 
literally speak— to provide verbal prompts 
and special messaoes to the user. Actually 
reproduces the human voice electronically. 
Hundreds of words er" available, and plug-In 
word modules will add hundreds more. 
Tl's exclusive technology lets you call up 
the words you want by simply typing them 
in. Outstanding voice clarity and fidelity. 
Solid State Speech is a proven technology 
already on the market in Tl's unique 
Speak A SpellTM electronic learning aid 
tor children. 

Solid State Software! M Command 
Modules— Available In a wide range of 
application areas, these optional ROM 
modules actually add application program 

memory to your TI-99/4. They let you use the 
Tl Home Computer immediately, with no 
procrsmming. 

Serious programmers will appreciate the 
lime and effort savnd by these pre- 
programmed modules. Plus, they'll let you 
Introduce your family to the computer in tha 
easiest possible way. Solid State Software 
was pioneered by 1 1 tor use with its powerful 
programmable calculators. 
If you know computers, you'll quickly 
see the difference In the TI-n/4. 
Texas Instruments has taken those features 
you've been wanting — plus some you may 
not have heard about yet— and included 
them In one incredible, aflordable computer 
system. The TI-99/4 gives you pn unmatched 
combination of features and capabilities, 
including: 

• Powerful TI-BASIC— Built-in 13-dlglt. 
floating point BASIC. Fully compattbta 
with ANSI Vinlmal BASIC, but with 
special features and extensions for 
colour, sound and graphics. 

• Up to 72K total memory capacity— ISK 
RAM (Random Access Memory). 26K 
ROM (Read Only Memory) plus up to 
30K ROM In Tl's Solid State Software 
Command Modules. 

• 2tK ROM— Operating system, BASIC, 
noatlno point, sound and colour graphics 
software nre contained In ROM. 

• Ift-colour giaphlcs capability— Easy-t»- 
access, high resolution graphics hav* 
special features that let you define your 
own characters, create animated displays, 
charts, graphs . . . and more. 

• Music and sound effects— Provides 
outstanding audio capability. Build 
three-note chords and adiust frequency, 
duration and volume quickly and simply. 
You can build notes with short, straight- 
forward commands. Five octaves from 
110 H2 <Hertz) to beyond 40.000 Hz. 

• BulH-in equation calculator- Unique 
convenience feature helps you find 
quick solutions to everyday maths 
problems, as well as complex scientific 
calculations. Directly accessible from 
the keyboard. 

Computer Console with Matchad 14" 
Portable Colour T.V. only CMS M Inc. 
VAT and dallvary. 

For full literature Tel. 01-453 9823 or write to: 



MOUNTAINDENE 

22 Cowper St. London EC2 
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The Hungarian 
MAGIC CUBE 




InvvntMl by a Prof, at the Budapast Academy 
of Oailgn, this 5 7cni* 'Magic Cube' it the 
ultimate puztle <n 3-D rotation. The cube It 
constructed at a 3 x 3 x 3 array of 27 unit 
cubat: each external face of 0 unit cubet It 
brightly coloured (n one of tii colourt. The 
amazing feature It that whilit It doea not 
come apart, any tingle layer of B amall 
coloured cubet may be rotated about Itt 
centre. It only taket four or five tuch moves 
for the colour pattern to become thoroughly 
confuted. 

At there ara 43.252.003,274.489.856.000 

fioitlbia colour patternt It may take you a 
[ttle while to return it to its original statel 
(two weeks is good for a mathematician). 
Price: CS 50 inci PAP (UK) 

£7 SO IncI PAP (Europe) 
til et IncI PAP (USA) 
36 page book: Notes on the 'Magic Cube' by 
Dr O. B. Slngmatter available price: £1-25 
inci P & P (UK) £1 '65 (Europe) $4 00 (USA). 
Clotad for holidays 
21 July to 14 AuoutI 1M0. 
All ordert dispatched by return of post from: 

0PTIK08, Dapt N8. 13 Haalh Orove, 
Buxton. Dorbyahiro SK17 tfH. Tal: 

•tN xm. 
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^NATURA' 

THE 
MAN-MADE 

SEAWATER 



consistent batch 
of over 50 



it Guaranteed 
formulation 
chemicals. 

■tc Liquid trace elements sep- 
arately packed in dropper 
bottle. 

■ic Produces a sterile, crysul 
clear solution on dissolvinf 
in tapwater. 

it Indefinite shelf-life as supplied 
in solid crystalline form. 

-Ar Full life-support capability for 
all marin* fishes, invertebrates 
and plants. 

if Available in packs to produce 
5 jallons, 10 gals, 20 gals, 50 
gals and 100 gals. 

■ir Is more cost effective and con- 
venient than natural seawater. 

ir Used widely for research 
during the last ten years in 
Universities, Medical Estab- 
lishments and industry. 

Details from: 

Watarlifa Reeamrch Induttriat 

Ltd., 476 Bath Road, Longford, 
West Drayton, Middlesax UB7 
GEO. Tal: Colnbrook 24S7. 
Talex: 847757 "Elaray". 
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CALCULATORS 

AT SPECIAL SUMMER DISCOUNTS 



HEWLETT PACKARD 

HP32E £14 S7 

HP34C £74 10 

TEXAS INSTRUMENTS 

T.I. S3 £24 00 

T.I. 57 £2S 00 

T.I. 51 III £2S 00 

T.I. PROGRAMMER £45 00 
CASIO 

FX 510 £17 20 

FX 100 £13 75 

FX 502P £i4 Ot 



HP 33E 
HP41C 

T.I. 58 
T.I. 58C 
T.I. 59 
PC.IOOC 



£44 57 

£is« n 

£57 5* 
£77 5i 
£1H 0* 
£150 SO 



Please telephone Reading 661432 
lor our prices on models not listed. 
Please add VAT at 15^. All prices 
Include post & packing. 
Most HP, T.I. and Casio accessories In stock. Mains adaptors included in all rechargeable 
models. Full 12 months guarantee. 

Official University or Government Department orders accepted. 
CHEQUES TO SAVE80ME LIMITED 
THE CALCULATOR CENTRE 
12 WOKINGHAM ROAD 
READING RG«1JG 
Access & Barciaycard accepted by phone. 
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RECHARGEABLE 
BATTERIES 



TRADE ENQUIRIES WELCOME 



FULL RANGE AVAILABLE, SAE FOR 
LISTS, 

£1 -25 for Booklet "Nickel Cldmium 
Power", Plus Cacatogua, Write or call 
SANDWELL PLANT. 1 UNION 
DRIVE, BOLDMERE. SUTTON COLD- 
FIELD, WEST MIDLANDS. 021-354- 
9764 or ie« thtm at TLC, 32 Craven 
Street, Charing Croas, London 
WC2. 
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MICROMANIPULATORS 
SLIDES > 
POSITIONERS 



Applications: 
Micro«l«ctronics 
Biomedical 
Optical bench 
•tc, etc. 

Details from: 

RESEARCH 
INSTRUHENTS 

K*rnick Rd, 
Pcnryn, Cornwmlli 
032* 71753 



No. 17 



ASTRONOMICAL 
EQUIPMENT 

REFRACTORS UP TO *' 
REFLECTORS UP TO 12 S" 
FULL RANGE OF ACCESSORIES 
RADIO ASTRONOMY EQUIPMENT 
PHOTOMETERS AND FILTERS 
SOLAR CAMERA 
EDUCATIONAL ITEMS 

Brochures £1 00 U,K, (0 00 ovarseas) 

ASTRO-INSTRUMENTS 
★*★★★**★*★★★*★ 
4S Derby Read. North End, 
Portemouth, Hants. U.K. 



INEXPENSIVE PERIUALTIC PUMPS 




MINIPUMPS 

•Prices from £12-90 
to£l6 25 + VAT 

*Flow rates from 
0-2cc to 25cc/minute 

*30,000 in use 
throughout the 
world 

*Ask for bulletin 

Schuco Scientific Ltd., Woodheuse 
Road., London NI2 ONE 
Tal. OI-IM l«42 
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RUBBER 

FOR LABORATORY USES 

We have large stocks of 
TUBING - CORKS - FEET 
SHEET - MOULDINGS 
Catalogue Available 

W. Mannering a Co. Ltd. 
180, Bermondsey Street, 
London SEI 3TN 

01-407 2963 4 Lines 
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HBRE OPTICS 



Cta k< end fn tlettrical iMUtiea, 
itaett uniai, Mitt-fraa i 
citIcA aptictl scanalai. lafitrti 
mtntm Mictiaa. Hu 
ud aieaiaitlM tt 
cnfiart irMi, 

^/^.^iSUt'L 

■•del>. swa 

•tt- titn iptlci deilcei, 

Seei far air lalia*iC Hn 
packait c»Uiiii| 4 liffamt 
tT»n et nkra. flkn tea«i, mt 
• ta «pe t eMl»i Uflaaatary baatlil. 
•aly t3,2S pin 3tp M<<'l* >«' •■ 
IHE. far ear MalM price Kit, 

Quantum Jump Ltd. 
S3 MarltViaik loai, UnrH*l 1)3 lU. 
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NEW 
MACHINE TOOLS 

BOXFORD LATHES 
HARRISON LATHES 

MYFORD LATHES 
MYFORD GRINDERS 

- etc. - 

Good saving on list prices 

Send for Brochures and Stock 
Lists from: 

FeHham Machine Tools, Chal- 
mers Way, N. Feltham Trdg. 
Est., Feltham, Middx. TW14 
OUW 01-890 7S31 



READER 

INQUIRY 

SERVICE 



IF YOU WOULD LIKE MORE IN- 
FORMATION ON THE PRODUCTS 
AND SERVICES ADVERTISED IN 
THIS ISSUE THEN TICK THE APPRO- 
PRIATE BOX. CUT THE COUPON 
and MAIL IT TO: DEPT. RB9 NEW 
SCIENTIST. COMMONWEALTH 
HOUSE, l-l» NEW OXFORD ST., 
LONDON WCI, 
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How cells select amino acids 



Traditional theories hold that the cell chooses the amino acids it needs at their point of entry. 
It seems, however, that the cell lets in all-comers and takes the amino acids required 



for protein synthesis from a free internal pool 



Dr Denys Wheatley Proteins are the workhorses of 
is senior lecturer in living cells. They direct the cell's 
cellular pathology at chemical reactions by acting as 
the University of living catalysts and they are also 

Aberdeen ygry important in the physical 

structure of bodies. Cells make 
proteins from amino adds, following the instructions en- 
coded on the DNA, and get rid of them either by exporting 
manufactured protein to other parts of the body or by 
breaking proteins down when they are no longer useful. 
The balance between synthesis (anabolism) and break- 
down (catabolism) is obviously a fine one; any deficiency 
in the manufacture of proteins and the cell will die, while 
the slightest imbalance in favour of synthesis will inevitably 
lead to growth. Could it be that deranged protein 
metabolism is one cause of cancer (which, after all, is 
uncontrolled growth in cells that should not be growing)? 

Dr Robert Holley, of the Salk Institute in San Diego, 
California, certainly thinks so, and points to the observa- 
tion that transformed cells, that is cells that have been 
made cancerous in tissue culture, are not as good at regu- 
lating their use of amino adds as untransformed cells. 
Although we understand a great deal of the biochemistry 
of protein synthesis, we know very little about the fine- 
tuning regulatory mechanisms that operate at the cellular 
level; in view of the possible connections between these 
mechanisms and cancer, I think we would do well to look 
in more detail at how the cell walks the tightrope of 
synthesis and degradation. 

The movement of amino adds from the outside to the 
inside of the cell has long been considered an important 
aspect of the regulation of protein synthesis, and a great 
deal of work, notably in the laboratory of Dr Halvor 
Christensen at the University of Michigan, has led to the 
discovery of six different types of transport site in the cell 
membrane — sites at which the amino adds enter the 
cell. The implication is that the cell controls the uptake 
of amino acids by controlling these spedfic transport sites. 
Failure of Control, says Holley, could result in cancer. 

One of the problems that the cell faces is that of selec- 
tion. Proteins are made from 20 different amino adds, and 
although some proteins, such as histone and collagen, 
have large amounts of one particular amino add, in the 
living world the proportions of the 20 amino acids are 
relatively constant. How does a cell ensure that it gets 
the right amount of each amino add? 

There are two answers to this question, one orthodox 
and one more heterodox. The orthodox view is that a cell 
takes in each amino acid by attaching it to a carrier pro- 
tein and hauling the protein-amino add complex across 
the membrane. Energy to power the pump comes from an 
enzyme that breaks down adenine triphosphate (ATP) in 
the presence of sodium ions, and six or seven of these 
carrier systems have been identified by virtue of the amino 
adds they carry, their spedal requirements for sodium 
ions, pH, and so on. Once inside the cell, the amino add 
is available for synthesis of whatever the cell needs. 

This basic scheme of amino add uptake is shown in 
Figure 1, and it might be called the "classical membrane- 
transport theory". It demands that many complex systems 
in the membrane be highly organised in order to respond 
to the needs of the cell — and in fact memy prokaryotes 
(bacteria, roughly speaking) do have similar carrier sys- 




INSIDE OUTSIDE 




MEMBRANE 



Figure 1 The classical membrane-transport hypothesis 

A. The carrier loads up and flips over 

B. Amino acid passengers released inside cell; sites on reverse of 
carrier now ready for loading on the outside Na+ picked up by 
pump in membrane 

C. Na+ secreted by pump allowing more in through carrier and 
bringing more amino acids in. Carrier may transfer some ions 
out of the cell, possibly K+, when it flips. Most of the energy 
requirement is consumed in moving Na+ out of the cell 

terns that transport nutrients into the cell. But if this 
involved and rather dubious hypothesis is applied to 
eukaryotes (all other living things — again roughly speak- 
ing) it fails to explain some of the simplest observations 
of amino acid uptake and utilisation. This had led to a new 
scheme which I call the "alternative hypothesis". 

Two findings in particular make an alternative hypo- 
thesis necessary. One is that the classical theory cannot 
account for the way a cell absorbs the analogue of a par- 
ticular amino acid — that is a close chemical relation — in 
the presence of the amino add itself. The other disturbing 
finding is that if one adds a radioactive amino add to 
cells and follows the progress of the labelled tracer, one 
finds that it is incorporated without delay into cellular 
proteins, and at a constant rate. If it were first being 
pumped across the membrane and then diffusing through 
the cell, one would expect the rate of incorporation to 
accelerate as the label reached the ribosomes where the 
proteins are being made (Figure 2). It does not, and further 
pursuit of these problems only confirmed the need for a 
new hypothesis. 

When one adds an amino add to the medium in which 
a culture of cells is growing, one finds that the concentra- 
tion inside the cell very quickly comes to equal the con- 
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Figure 2 Incorporation of radioactive amino acids into proteins. 
A pump that needed enzymes for transport would show 
accelerating incorporation, as right. In fact, incorporation is 
linear, left 
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aentration in tlie medhun, and may even eaEoeed it. Earlier 
woilcers simply did not see this; there was some evidence 
of limited diffusion but, apart from some researchers at 
the Carnegie Institute in Washington in the 1950s, no one 
suspected that there was any Icu-ge-scale diffusion. The 
reason turned out to be simple. To measure uptake of 
amino adds, cells are first incubated with radioactively 
labelled amino adds and thai washed to remove all traces 
of the radioactive mediam fnxn the outside. Just as the 
amino adds diffuse into the cell firom the medium, so too 
they will diffuse out of the cell if the concentration outside 
dro^; three washes with saline provides a steep concen- 
tration gradient out of the cell, down wliiGh the labelled 
amino adds make their escape. 

Amino acids diffuse across membranes 

Free rapid diffusion of amino adds into the cells explains 
the "anomalous" linear incorporation into proteins, and 
there are good reasons why the amino acids should be able 
to diffuse through the membrane with ease. They are 
small: the biggest is cystine, with a molecular weight of 
240. They are electrically neutral because the amino 
(positive) and cart>oxyl (negative) groups are adjacent and 
effectively neutralise each other. Other relatively un- 
charged molecules 5 to 10 times bigger cross membranes 
rapidly without the benefit of specific transport sites (for 
example, bleomycin, an antibiotic), and there is no reason 
why amino adds diould not behave in the same way. 
Some further evidence for rapid diffusion comes from the 
way that the celb of marine animals respcmd to dtanges 
in the concentration of the medium by rapidly shunting 
amino adds in and out of their cells, from the movements 
of transmitters in nerves (neurotransmitters are usually 
amino adds or modifications of them), and from exchange 
reactions that would be hundreds of times slower if they 
took place through carrier-mediated transport. But we 
still await definitive direct tests that show very r^id 
movement of amino adds across cell membranes. 

What happens to the amino adds once th^ reach the 
cytoplasm inside the cell? Again there are differing views. 
Obviously, free diffusion would produce a "pool" of free 
amino acids inside the cell. So, too, in the classical theory, 
amino adds released from the carrier should be in the 
free form. The amino add is said to be free in the latter 
case amidy 1)ecanse it appears undianged after the larger 
molecules have been in-edpitated with weak organic adds, 
such as sulphosalicyclic or trichloracetic add. But as the 
amino acid does not diffuse out we can presume that at 
least in the conventional acid-extractable pool it exists 
inside the cell in an altered form. The important point is 
that we can now delineate two major pools in the cell — 
one of which contains truly free amino add and the other 
oS wfakh contains amino adds that become free only after 
treatment with adds. 

To look at the problems posed by the two pools we 
turned our attention to the energy-driven transport mecha- 
nisms of the classical theory. Energy is supplied by enzymes 
breaking down ATP, but when we looked at the uptake of 
14 different amino adds we found that none of them 
showed any hint of being involved in a process that 
dqpoaded on enzymes for transport. Six amino adds that 
we looked at in detail made ever larger pools inside the 
cell as we raised the external concentration. Indeed, the 
pool kept growing up to external concentrations of 0-04 M; 
at this level the cells might even become damaged but the 
add-extractable pool was still not full. (For comparison, 
normally cells grow in a nutrient medium with 0-001 M 
amino adds.) An energy-driven memdMrane pomp could 
not produce tliis sort of result because the pump would 
' have a top speed and would show what we call saturation 
kinetics. It now seems that the add-extractable pool is 
"virtually unsaturable",as Yaacov Hod and Avram Hershko 
«tf the Technion in Haifa, Israel, describe it. If the cell 



must use energy to pump amino adds into itsdf tken the 

formation of these huge internal pools of amino adds — 
espedally of analogues that are no use in protein synthe- 
sis — ^would squander its ATP reserves; such a wholesale 
wastage would not be not only imeconomical but also 
highly improbable. 

Perh^s the most persuasive evidence in favour (rf the 
altemi^ve hypotiiesis cMnes fix>m studying tlie rdation- 
ship betMreoi the rate at whidi amino adds enter the add- 
extractable pool and the rate at whidi they are incor- 
porated into newly synthesised proteins. In brief, there is no 
correlation between the two processes; the rate of protein 
synthesis does not depend on the concentration of amino 
adds inside the cell, except of course where an amino add 
becomes extremely limiting or is completely abseet. TUs 
is dramatically dem<Histrated if one produces a Uirg» pool 
of the amino add phenylalanine in^e the cdD and then 
resuspends the cells in a medium that contains the ana- 
logue p-fluorophenylalanine; instead of using phenylala- 
nine — which is present in quantity and is p^f erred by the 
enzymes that guide protein synthesis — the cells incorporate 
the analogue into the proteins they are making. 

The overall picture is ratlier paradoadcal; amino adds 
diffiise into cells wliere some fmm pools from whidi they 
cannot readily diffuse out, and yet these pools are not the 
immediate reservoirs of amino adds for protein synthesis. 
So what is the true function of these acid-extrartable pools? 

When we looked at the way that amino adds left the 
add-extractable pool, it became clear that they are bound 
to smne substance from which th^ have to dissociate in 
order to be truly free. It seems that the pool represoats 




Figure 3 The new, alternative, hypothesis. This summariset 
our ideas about how amino adds are taken up and made 
available to the cell. Arrows represent reactions, and solid 
arrows take place faster, or more TeadUy, than dotted arrows. 
The system is self-regulating and the nwittbroM ployt no part 
in selecting amino acids 
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the excess of amino adds; not so much a supply of pre- 
cursors but the opposite, a sink for "postcursors". The 
add-extractable pool, which for so long has been seen as 
the result of uphill transport to bring nutrients into the 
cell and a measure of synthetic activity or growth, becomes 
instead a depository into which the cell dumps amino adds 
that are no longer available for protein synthesis, prior 
to discharging them. 

The alternative hypothesis can explain the experimental 
data on the behaviour of amino adds much more con- 
vincingly than the classical theory. Like all new models 
it will have to be subjected to rigorous testing which may 
take many years, but in the meantime, I present the essen- 
tial features of the model here. The annotations to the 
diagram (Figure 3) provide some darification and details, 
and although there is not space for a full discussion, two 
points deserve further comment. 

Advantages of the alternative hypothesis 

The first is that this model would be self-regulating, 
whereas the classical theory needs controls on the many 
different ports of entry. The second brings us bcick to the 
problem I mentioned earlier, that the cell has to obtain 
all 20 amino adds in the correct proportions. It is highly 
improbable that the nutrient supply to the cell will con- 
tain the amino adds in exactly the right concentrations; 
indeed their balance will usually be entirely wrong. 
Furthermore, in life the composition of a nutrient medium 
can change drastically from one moment to the next. Dif- 
fusion alone cannot help us with this problem, but the 
detailed reactions of the model can. 

The cell gets what it needs by converting the free amino 
adds into a spedal bound form. All amino adds will com- 
bine with the binding units, including quite unnatural ana- 
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logues. The newly bound amino acids are presented to a 
group of ezymes called aminoacyl-tRNA synthetases in a 
kind of selection parade. There is at least one such enzyme 
for each of the 20 natural amino adds, but none for the 
unusual ones, and it is the job of these enzymes to attach 
the correct amino add to its specific tRNA molecules. The 
tRNA molecules take the captured amino add off to the 
ribosomes where they decode the message on the mRNA 
and, if appropriate, insert their amino add into the grow- 
ing protein chain. 

The rate at which the aminoacyl-tRNA synthetases can 
select amino adds will depend on the amount of enzyme 
available, and is far slower than the binding of the amino 
adds to the form that the synthetases select, which is a 
very fast process. Turnover among the selection forms is 
very rapid, which ensures that at each instant a new set 
of amino adds becomes available for the synthetases to 
select from; if the synthetases are in the correct pro- 
portions they cannot fail to select the amino acids 
in the correct proportions. Those bound amino adds that 
are not almost immediately selected — the overwhelming 
majority — partially break up, leaving the amino add still 
bound to one component. In this form the amino add can- 
not escape from the cell and is not available for protein 
synthesis; this is the add-extractable pool. The bound 
amino add$ in the pool spontaneously decay, freeing the 
amino add to leave the cell or be rebound for possible 
selection by an aminoacyl-tRNA synthetase. 

This sequence of reactions constitutes a cydical per- 
fusion system that operates throughout the cytoplasm of 
the cell. The proportions of the amino adds made avail- 
able for synthesis of proteins remain constant, and with 
such a system the cell can satisfy its nutritional require- 
ments even in the face of an extremely adverse environ- 
ment; the flexibility of the system confers enormous sur- 
vival value on the cell that possesses it. 

My model, in contrast to the classical membrane-trans- 
port theory, stresses that selection of amino acids is ran- 
dom until the amino add is attached to the aminoacyl-tRNA 
synthetase; after this point the amino add is committed 
to protein synthesis and will be incorporated into a protein. 
The classical theory is much more strongly deterministic 
and requires controls at each stage, from the very start of 
an amino acid's journey into the cell. 

The cydical perfusion/selection system allows the cell 
much more freedom to satisfy its amino add requirements 
under all sorts of conditions but it cannot regulate what 
is done with the amino adds. It will cope admirably with 
whatever weird mix of amino adds is presented to it, but 
the actual business of regulating protein synthesis must 
be downstream of the perfusion/selection system. 

The main controls of protein synthesis are probably 
centrally located, at the level of the production of mRNA, 
tRNA and aminoacyl-tRNA synthetases. These alone can 
dedde what type of protein, and how much of it, the cell 
will produce, and it is these controls that will be influenced 
by the myriad factors that are known to affect cell growth. 
This is the very opposite of the ideas I began with, which 
saw the control of nutrient availability at the cell mem- 
brane as a key regulatory mechanism. Whatever it is that 
allows cells to become cancerous it isn't connected with 
membrane regulation of amino adds. 

It was some 30 years ago that Harry Eagle of the 
National Institutes of Health in the US, doyen of nutri- 
tional studies of cultured cells, drew attention to the fact 
that the composition of the amino add pool inside cells 
is but a reflection of the composition of the surrounding 
medium and not the mix needed for synthesis of proteins. 
It seems that we now have an explanation of why this 
should be so and it is an explanation that also tells us how 
the cell can feed itself by a mechanism that is simple and 
self-regulating. □ 



New Scientist 24 Jnly 1980 



297 




Knock twice for no 



Science and the supernatural 



by John Taylor 



Temple Smith, pp 180, £7 SO 



Enter, right, John Taylor to sighs of relief and mutterings of 
"I told you so" from fellow members of the scientific community. 
The errant erstwhile believer — or so it seemed — in the para- 
normal has calmly, almost clinically, made up his mind. He has 
searched for the supernatural and not found it. Instead he has 
uncovered only "poor experi- 



mentation, shoddy theory and 
human gullibility". 

It has taken Taylor seven 
years to arrive at these un- 
equivocal conclusions, seven 
years since he was invited by 
the BBC to wield a scientific 
hatchet on Uri Geller when he 
appeared — live — with David 
Dimbleby. The programme 
was an astonishing experience 
for Taylor. "Rie spoon-bending, 
mind-reading, watch - starting 
Israeli was not only making 
himself the most talked about 
performer since Harry 
Houdini. He was also, before 
the eyes of millions of excited 
viewers (their senses charged 
by the Miss World contest that 
had just been screened) 
threatening to subvert the 
principle on which any scien- 
tific career is founded. Reason. 
Something, in short, had to 
be done. 

This slightly overpriced 
book is a record of what 
Taylor has been doing to apply 
the method of science to the 
investigation of the paranor- 
mal. He writes simply and 
directly for a lay reader, ex- 
plaining such notions as repli- 
cation and quantification with 
the ease of a practised com- 
municator. His starting point 
is that if psychic energy is 
anything it must be electro- 
magnetism which ought to be 
measurable. 

Thus, together with Eduardo 
Balanovski he sets out to ob- 
serve experientially pheno- 
mena such as psychic healing 
and telepathy — being in a 
typically British fashion re- 
stricted in the signal frequen- 
cies he could explore because 
the apparatus required was 
too expensive. The results are 
invariably negative. Tests on a 
dowser to see whether his 
powers derived from an ability 
to detect the presence or 
absence of a magnetic field 
likewise came to nought. The 
dowser had absolutely no 
signal from a field of 500 
gauss, and indeed refused to 
waste his and the experi- 
menters' time by endeavour- 
ing to detect one. 



Looking at psychokinesis — 
the moving of objects without 
touching them — Taylor and 
Balanovski are obliged to con- 
sider the much - publicised 
feats of the Russian Alia Vino- 
gradova who has a distinctive 
way with coins, matches, tal)le 
tennis balls and plastic pen 
caps. Here they can offer an 
explanation, albeit one that 
will be dispiriting for the 
psychic set. Vinogradova's 
powers are considerable but 
they stem from her highly 
skilled usage of static elec- 
tricity. The fluence, it seems, 
deserts her when it is sug- 




Key-bending Geller — superstar 
but not supernatural 

gested that she repeat her 
movement of objects on a 
metal table. She prefers to 
stick to plastic. 

At the end of the day very 
little of the paranormal is left 
undemolished. What has not 
been explained away by fraud 
and the laws of nature is too 
thinly documented anyway. 
But there are two problem 



areas, two allegedly super- 
natural phenomena that 
Taylor the scientist has not yet 
been able to explain: psychic 
healing and that terrifying 
autodestruct mechanism known 
as spontaneous human com- 
bustion. Perhaps here is the 
seed of another book? 

While we are waiting for it 
we must acknowledge that 
this one is a timely profession 
de foi from a man who at 
times has seemed to be un- 
decided on whether to wear 
the garb of the gamekeeper or 
the poacher. He is seen here 
in his true colours. And yet he 
manages subtly to convey a 
certain sympathy with the 
causes he is shattering, a will- 
ingness to be convinced where 
others would have closed the 
issue. He will not make any 
converts among believers in 
the paranormal but, at the 
same time, he probably will 
not alienate many of them 
either. That in itself makes 
the book an unusual pheno- 
menon. Peter Evans 



Fever - its biology, 
evolution and function 

by M. J. Kluger 
Princeton UP, pp 195, £8-60 

In this monograph Professor 
Kluger persuasively presents 
evidence from many sources 
that fever evolved as a de- 
fence mechanism in poikilo- 
thermic fishes and reptiles. 
Paramecium, bumble bees and 
lizards all add to the evidence 
presented. From this starting 
point he goes on to question 
the previous thesis, more 
prevalent in North America 
than Europe, that all fever in 
man is inherently undesirable 
and should be treated by anti- 
pyretics such as aspirin. He 
discusses the temperature 
regulation of mammals in 
great detail, comparing it with 
lower orders of animals and 
using it as the basis of his 
contention. 

Overall the book provides a 
comprehensive review of the 
comparative physiology of 
temperature regulation and of 
the pathogenesis of fever. This 
approach does much to place 
human temperature regulation 
and its abnormalities in its 
correct context as part of a 
generally occurring biological 
reflex, rather than a phenome- 
non exclusive to mammals. 
However, the evidence for 
considering fever, unless ex- 
treme, as a potentially bene- 
ficial occurrence in disease in 



man, is less well presented. 
The average clinician will not 
be much impressed by extra- 
polation from fishes and rep- 
tiles, the only species where 
the adaptive value for fever 
may be regarded as proven 
beyond reasonable doubt, to 
patients. 

Nevertheless, it is pleasing 
to read a bo<^ which seeks 
to accelerate the reversal of 
doubtful dogma. Fever therapy 



in venereal disease is touched 
on, as also is its possible role 
in tumour therapy. 

Although not as exhaustive 
in its cover of the literature 
as the Physiological Society 
Monograph on temperature 
regulation published several 
years ago, it is a useful 
book for anyone seeing a 
moderately comprehensive 
current review on the subject 
David Taylor 



Earth, space and time by 

J. G. Navarra (Wiley, pp 438, 
£9-50). The most important 
discovery made in man's 
voyages into space (out-rival- 
ling even Jupiter's viscous 
technicolours), has to have 
been that of the view of home- 
sweet-home. The picture of the 
Earth that adorned bedsitter 
walls through the 1970s has 
had an extraordinary effect in 
shifting consciousness. Our 
globe became something to 
marvel at, to become aware of 
its insignificance within the 
immensity, and- — feeling sensi- 
tive of its childlike vulner- 
ability — to befriend. Earth, 
Space and Time is a product 
of this image. For convenience 
the Earth becomes divided into 
its various shells of activity: 
the geosphere, the biosphere, 
the hydrosphere and the 
atmosphere. Through follow- 
ing the inter-dependencies of 
these systems in flux the 
Earth's wholeness emerges. 
This is an ambitious under- 



taking — the Earth resists re- 
duction to 400 pages. Despite 
the gawky title and an ugly 
cover, the contents have 
achieved these intentions with 
a general success. Intended as 
a textbook for the American 
college market — for students 
not specialising in any of the 
sciences — in translation into 
UK terms it might be suitable 
for A-level or even 0-level 
courses. Other details of the 
presentation also suggest that 
for "Earth" read "America": 
many of the geological 
examples are from the US. 

Navarra has had his Welt- 
anschauung nurtured on the 
wall picture — he is not one of 
those truly remarkable men 
who became globalised by 
inference. And although the 
overall coverage is ambitious 
and competent the knowledge 
occasionally grows thin. Such 
deficiencies do not, however, 
undermine what is both a pro- 
vocative and useful book. 

Robert Mair Wood 
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mainly with how violence 
could be controlled biologic- 
ally; for instance, by using 
drugs, lesioning parts of the 
brain, or implanting electrodes 
into the brain. Into this sec- 
tion comes a chapter with the 
intriguing title "The violent 
brain — is it everyone's brain?" 
This chapter discusses the 
environmental causes of 
violence in mice (violence can 
be apparently encouraged by 
alarmingly small variations in 
handling techniques) and testo- 
sterone levels as an indicator 
of violent tendencies. Although 
some of the experiments 
quoted in these chapters are 
interesting, the authors did 
not consider deeply enough 
the question of how far re- 
search on the brains of mice 
can be applied to men. More- 
over none of the (themselves 
rather brutal) techniques for 
"curing" criminals could be 
relevant to more than a very 
small proportion of criminals 
— a fact that left me feeling 
at the end of this section, that 
the book should have been 
called Biology and Homicidal 




Marriacs. This criticism does 
not apply across the board, 
and there was one excellent 
chapter on the use of ortho- 
molecular medicine as a 
means of keeping people in a 
good (and presumably non- 
criminal) frame of mind. 

In the second part of 
Biology and Crime the dis- 
cussion centred on more 
general questions, considering 



the role of the psychiatrist, 
theories of criminal behaviour 
patterns and the link between 
behaviour studies and politics. 
These chapters were, for me, 
unsatisfyingly woolly; in con- 
clusion the book has failed to 
persuade me that biology is of 
much use either as a tool to 
find cures for crime or as a 
means to understand it. 

Tessa Livingstone 



Biology and crime 

edited by C. R. JefFery 
Sage, pp J 60, £8, ppb £4 

It may seem far-fetched in 
these days of sociology and 
political science to suggest 
that a person's biology is at 
the root of all crime. In view 
of the horror aroused by the 
film A Clockwork Orange it 
seems controversial — to put it 
mildly — to suggest that medi- 
cal science should (or could) 
be used to cure criminals. In 
Biology and Crime the editor 
— himself a lawyer turned bio- 
logist — puts forward the case 
for both; argued by a formid- 
able array of professors of 
biology, psychology, psychi- 
atry, law and political science. 

"The book is divided into two 
main sections, "Biology and 
the individual oflFender" and 
"Biosocial and biopolitical im- 
plications of biology". The 
first deals with some of the 
current work on the psycho- 
logy and brains of criminals, 
and in particular of violent 
criminals. The chapters deal 



British aviation; 
the pioneer years 

by Harald Penrose 
Cassell, pp 308, £19-95 



This book first appeared in 
1965, when it was pubUshed 
by Putnam. It has now under- 
gone some revision, and is pre- 
sented in landscape format 
with pages of approximately 
twice the original size and 
additional text and illustra- 
tions, though the brief bio- 
graphies of leading personali- 
ties are absent. 

Harald Penrose has provided 
a readable survey of aeronau- 
tical developments in Britain 
during 1903-14 (he actually 
opens his story in the 19th 
century), but many of the 
factual errors in the first 
edition are still evident. Some 
have been corrected, but are 
replaced by new ones in the 
captions to some of the addi- 
tional pictures. Regrettably 
they are careless mistakes 
whidi mar an absorbing and 
well-written narrative. 

The author's greatest prob- 
lem was obviously to condense 
a full and fascinating story 
into a limited space, and in 
consequence the reader faces 
a barrage of facts but is given 
little insight into their rela- 
tive significance to the whole. 
In a general histwy this lack 



of evaluation leaves the lay 
reader somewhat bewildered; 
he is at the mercy of the 
author, and can only assess 
the importance of a particular 
subject by the space devoted 
to it. 

This can be misleading. 
For example, because a large 
section of the book is devoted 
to the ambitious Maxim Ih- 
plane of 1894, one might be 
forgiven for thinking that it 
greatly influenced the develop- 
ment of British aviation. In 
fact, despite the masterly 
engineering it embodied, this 
machine's influence was small, 
it was not a success and it 
does not merit such extensive 
coverage in a book of this sort. 

Nonetheless, the period 
covered receives scant atten- 
tion, and a book as compre- 
hensive as this is to be wel- 
comed. The birth of Britain's 
greatest aircraft companies — 
Avro, Blackburn, de Havil- 
land. Short Brothers, Sopwith, 
Vickers, Handley Page and 
Bristol — came about during 
these years of endeavour, their 
founders often struggling with 
dogged determination against 
poverty, pessimism and 
bureaucracy to pursue their 
goal. 

Their story is one of the 
triumph of individuals, and in 
those days aviation had a 
generous share of eccentrics, 
including "Colonel" S. F. Cody, 



the erstwhile Wild West show- 
man who made the first 
powered, sustained and con- 
trolled flight in Great Britain 
on 16 October, 1908. 

Sadly, many of the pioneers 
who pass fleetingly before us 



The Ringworld engineers 

by Larry Niven 
Gollancz, pp 354, £6 -50 



Don't look back. Sequels are 
very seldom as good as the 
originals which inspire them, 
and The Ringworld Engineers is 
no exception to this rule. The 
original, of course, was Ring- 
world, the novel in which 
Niven wrapped up and 
rounded off' his tales of "known 
space" with mystery and ad- 
venture involving an artificial 
planet made in a ring around 
its sun. 

Ten years later, pressed 
by eager correspondents, the 
author has produced a resolu- 
tion to the mysteries wrapped 
up in some rather mundane 
adventures. He leaves me, at 
least, feeling rather let down, 
in the same way that no Sher- 
lock Holmes book can ever be 
quite the same after the hero's 
miraculous escape at the 
Reichenbach Falls. 

The formula here, even 
down to the cast of main char- 
acters, is very much as before. 
There is no new "science", so 



in this volume — Cody included 
— gave their lives to the con- 
quest of the air. Their dedica- 
tion was absolute, and this 
book is testimony and tribute 
to their sacrifice. 

Philip Jarrett 



that the story has to be car- 
ried by the mystery (the dis- 
appointing resolution to which 
is telegraphed far too early) 
and adventure, where the main 
character has such powerful 
technological aids that his ex- 
ploits resemble "and with one 
bound he was free". WtH-st of 
all, the resolution of the 
mystery really doesn't fit the 
history of Niven's known space 
universe, with too many key 
characters forced by the 
exigencies of the plot to carry 
out acts which Niven afici- 
onados know to be impossible 
for their species. 

With all its faults, the book 
still makes a good read if you 
don't stop to think too hard, 
preferably digested in one sit- 
ting on a train or plane jour- 
ney. We expect more from 
Niven, but The Ringworld 
Engineers beats most of the 
opposition. And at least now 
he should have exorcised the 
Ringworld ghost; with this out 
of the way, and the fans per- 
haps just disappointed enough 
to leave him alone, let's hope 
he looks for new pastures next 
time. John Gribbin 
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The old and the new: a contemporary battery operated car, and one of its forerunners 



The complete book of 
electric vehicles 

by Sheldon R. Shacket 
Millington, pp 168, ppb £3 -95 



Most people are indifferent to 
electric vehicles but Sheldon R. 
Shacket loves them. And his 
romance with the smooth and 
silent car of the future shows 
in every page of his journey 
through the past, present and 
future of the electric vehicle. 
Aside from the history — a long 
chapter filled with facts, anec- 
dotes and evocative photo- 
graphs — the book covers the 
rudiments of electric propul- 
sion for vehicles thoroughly 
comprehensibly. 

Shacket traces the rise of the 
electric car from the battery- 
powered carriages (often with 
non-rechargeable batteries) to 
the "short period" when the 
electrical vehicle "reigned 
supreme and became a 
dominant factor in the per- 
sonal transport scene prior to 
the turn of the century". 
Even in the early 1900s "the 
electric Brougham and Victoria 
carriages were the preferred 
method of transportation 
among New York's wealthy 
ehte." 

Then the death-knell sounded 
in the form of that unlikely 
empire crusher — the electric 
starter motor for internal com- 
bustion engines. The wielder of 
the sword was Charles F. 
Kettering, one of those men 
whose incisive mind quickly 
solved a technical problem that 
had frustrated engineers since 
the automobile had been in- 
vented. The sword was twisted 
by Henry Ford with his low 
cost Model T, forcing the elec- 
tric car into a coma from 
which it has never really 
emerged. 

As Shacket says, "While 
talented designers used their 
imagination to build electric 
vehicles of the highest calibre, 
they had to stand by and watch 
the world go by while patiently 
awaiting new technology." 
They were of course standing 
by for the more efficient 
battery — and until recently it 
seemed that the wait would be 
unending. An example of the 
high quality vehicle was the 
Detroit Electric of 1915 whose 
range of 80 miles per charge 
and top speed of 25 miles an 
hour is not shamed by modern 
electric vehicles. 

In the late 1960s came the 
"volt-rush" spearheaded by 
Ford of the UK and General 
Motors of the US, and cul- 



minating in such designs as 
the Enfield Electric, the only 
60 of which ever to be sold are 
still in service of a kind with 
the UK's Electricity Council. 

Then in the 1970s came the 
energy crisis and the start of 
a long climb back to commer- 
cial reality. Many American 
engineers believe that with the 
nickel zinc batteries and zinc 
chloride "energy storage sys- 
tems" that are making head- 
lines today the new dawn is 
breaking and there are plenty 



Future cook 

by Colin Tudge 
Mitchell Beazley, pp 256, 
£10-95 

This is no ordinary cookery 
book. In fact, to call it a 
cookery book at all is rather 
misleading, but you'll find it 
among the Elizabeth Davids 
and Delia Smiths in your 
bookshop. It presents food as 
something of much greater 
significance than the average 
eater ever imagined as he 
tucked into his meat and two 
veg. Colin Tudge offers a 
guide to eating which is 
nutritionally sound according 
to the latest precepts of 
scientific nutritional theory, 
ecologically sound in a world 
of dwindling resources and 
overpopulation, and unfailing- 
ly delicious. 

Tudge divides all edibles 
into what he calls food of the 
first, second and third kinds. 
Most of the book is taken up 
with discussing each in turn, 
accompanied by recipes (many 
illustrated in colour). Food of 
the first kind is all you need 
to stay alive: potatoes, cereals 
and pulses. These should form 
the basis of everyone's diet. 
Food of the second kind pro- 
vides additional necessary 



of attempts to prove it. Others, 
including engineers struggling 
to make electric cars commer- 
cially successful, don't believe 
they will ever succeed. But if 
you want to know who worked 
on which battery, when, and 
its relative promise, read 
Shacket's book. 

Shacket looks forward with 
keen anticipation to the day 
when people glide around 
smoothly in vehicles whose 
energy source is indirectly the 
Sun. "Future generations may 



micronutrients, dietary fibre 
and equally necessary variety 
of flavour. It includes meat — 
quite acceptable future food, 
but only as an adjunct to the 
staples — vegetables, as many 
and as varied as possible, and 
fungi. Food of the third kind 
is anything which can add 
flavour and variety to a dish, 
but whose nutritional value is 
unimportant — ^herbs, flowers, 
spices, nuts, berries and so on. 

To arrive at the ideal future 
world for this scheme to 
flourish everywhere requires 
two revolutions, neither of 
which is going to take place 
overnight. One is in the eating 
habits of the world's popula- 
tion, but chiefly those of the 
over-fed and meat greedy 
West; the other, which could 
arise as a consequence of the 
first, is in the world's com- 
mercial agriculture. Today 
this is largely geared towards 
producing, for a relatively 
small proportion of the popu- 
lation, high protein food 
which isn't needed. Tomor- 
row's agriculture, based on 
the principle that everyone 
should have at least enough to 
eat, should concentrate on 
producing enough food of the 
first kind to go round, and giv- 
ing no space to animals that 
could reasonably be used for 



view the antiquated gesticula- 
tion of the internal combustion 
engine as a humorous side note 
to a misguided era of man's 
development which relied upon 
primitive fuels, producing 
outrageous energy consump- 
tion, pollution and wasteful- 
ness." A pipedream? Cranky? 
Perhaps, but paraphrasing 
Arthur C. Clarke, if a tech- 
nological forecast seems to be 
right in today's terms, it is 
almost certainly wrong. 

John Stansell 



the production of human food. 
The role of animals is to 
occupy the odd corners which 
would inevitably arise, and to 
eat food which would other- 
wise be wasted. Meat would 
therefore become a rarely- 
eaten delicacy. 

Yet Tudge is not a stern 
figure admonishing us to turn 
to austerity and self-denial. He 
combines concern for the 
future with a real delight in 
food and its infinite possi- 
bilities. His uncomplicated 
recipes are drawn from the 
cuisines of the world and 
often combine two or more in- 
fluences in the same dish. His 
rhapsody on the potato (es- 
pecially the potato chip which, 
you will be surprised to learn, 
is not such a nutritional villain 
after all) is matched in fer- 
vour only by his diatribes 
against deep freezes and TVP 
(textured vegetable protein). 
There's a wealth of detail 
about origins, family relation- 
ships, methods of cultivation, 
animal breeding, nutritional 
value and culinary i>ossi- 
bilities. 

Alternately pricking the 
conscience and tempting the 
palate, Future Cook is a 
masterly piece of evangelism. 
Converts should pass the 
message on. Georgina Ferry 
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Public view 

Threatened plants 

British Museum (Natural 
History), 1 July -30 September 

From an endangered position 
away from the main thorough- 
fare, this modest exhibition 
aims to sum up the pressures 
which could spell extinction 
for over 25 000 species of wild 
plants. 

The plant Red Data Book 
classifies threatened species 
as rare, vulnerable or en- 
dangered. Red data sheets for 
250 species in these cate- 
gories have been published by 
the lUCN (International Union 
for the Conservation of Nature 
and natural resources), a 
mere one per cent of the 
above figure. 

Habitat reduction stands out 
as the common denominator — 
through forest clearance, 
urban growth, industrial pollu- 
tion, fire, agriculture, quarry- 
ing, tourism, and so on. Con- 
trol of these factors would 
largely solve the problem, and 
each is considered in turn, 
with worldwide examples. The 
text is brief and the illustra- 
tions are mostly paintings and 
prints which tend to detract 
from the urgency of the mes- 
sage. But perhaps this lack of 
photographs of plants in their 
natural state demonstrates the 
scarcity of the species des- 
cribed. 

Reality is provided by two 
cabinets of live plants: en- 
demics of the Canary Islands 



grown at Kew, and rare British 
plants (with a couple from the 
Balearics thrown in) grown at 
Cambridge. Apart from pos- 
sibly prompting people to 
visit these botanic gardens, 
they bring the lesson home by 
showing plants which are in 
trouble in our own backyard. 
The most poignant is the 
sickle-leaved hare's ear 
(Bupleurum falcatum), whose 
leaves shaped like that bygone 
tool are now extinct in the 
wild in England. 

The final section focuses on 
nature reserves. Tlie Gunung 
Mulu reserve in Sarawak is 
mentioned as an example of 
government-sponsored ccmser- 
vation: this should have been 
cross-referred to a temporary 
exhibit on the Royal Geo- 
graphical Society expedition 
in Sarawak (sited beyond the 
dinosaurs) which gives an 
overall picture of that area. 
There is also in this section 
an exhortation to support the 
World Wildlife Fund and your 
local Naturalists' Trust if you 
want to help, but with no 
indication of how to contact 
these bodies*. 

The heart of the conserva- 
tion dilemma is that while 
few of us in the developed 
world are likely to see tropi- 
cal forests in the flesh, those 
who do live among them may 
only see them as potential 
agricultural lands. 

Julia GroUman 

*Auociation of County Trusts for Natur* 
Conservation, The Green, Nettleham, 
Lincoln; World Wildlife Fund, 29 GrcvilU 
Street, London ECl. 
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OUT AND ABOUT 




Touchstones of reality 

John H lllaby 

The year is 1644. Within the 
walls of York the ruflSed 
chums of Charles I have laid 
down their long cutlery and 
surrendered to the Round- 
heads. In Grub Street, the 
pamphleteers are eagerly 
thumbing through John Mil- 
ton's Areopagitica, that great 
call for the liberty of the 
press. In Amsterdam, Rem- 
brandt van Rijn has put the 
finishing touches to "The 
Woman Taken in Adultery" 
but in Paris, a little-known 
jeweller from Lyons — a man who cares neither for politics nor 
paint — is scurrying about, looking for rich patrons. Jules Bachou 
has just published Le Parfaict Joaillier ou Histoire de Pierreries, 
an exquisitely phrased treatise on gemstones. Not an original 
book. It is, in fact, a translation from the Latin of an earlier 
work by Anselme Boece de Boot. But had good Master Anselme 
the wit of Petronius and the tongue of Cicero he could not 
have matched the verbal jewellery of ^tincelant, petillement or 
chatoyance as you may see it in the eyes of a cat in the dark. 

The name of Bachou came to mind about an hour ago when, 
trapped by a fold in my curtains, an errant beam of sunlight 
made a microfirework display out of a little pile of semi-precious 
stones which have been sitting on the rim of this desk since 
beer was a bob a pint. Iron pyrites, porphyry, chrysopraze, tur- 
quoise, heliotrope and that queen of the silica gems, a solitary 
opal, all contributed to the petillement, but the chatoyance came 
mostly from varieties of quartz, especially those rounded ame- 
thysts, citrines and a smoky cairngorm from Skye. 

By far the majority of these stones have been picked up on 
my travels and polished by friends. It is but a fortnight, for 
example, since I returned from lona where, tiring of the crowds 
on the saint-trail, I found that place where the Blessed St 
Colomba is supposed to have landed vntii twelve disciples and, 
as if it marked the spot, came across a pebble of rose quartz, 
a delicate pink, translucent stone which, even uncut, would 
have graced a chalice. The colour (and I have learnt among 
much else from Mr Wooster) is due to a trace of manganese. 
In all, my collection amounts to no more than about forty or 
fifty bits of bijouterie but, like rocks laid on cairns by fetishistic 
trailers, it grows, slowly. 

It began under rather dramatic circumstances. From the 
Chalbi desert, we were heading back to Rudolf, the Jade Sea, 
that soda lake in North Kenya now called Lake Turkana. 
Through the buffeting of sandstorms the camels were in a bad 
way. Two had to be knifed. Instead of the expected lava 
wall that might have offered us protection for the night, 
we breasted a rise to be confronted to the west by blinding 
white flares. The next morning I discovered they came from 
large pieces of calcite and curious translucent boulders, pale 
tonic water blue in colour through which the light of the setting 
sun flickered as bright as a photographer's flash. I managed 
to break off bits and brought them back to this journal's office 
where Peter Stubbs, then our science editor and a dam' good 
geologist, identified them at once as a cryptocrystalline form of 
quartz called chalcedony, a red variety of which is known as 
sard or camelian. 

To those evocative stones I soon added a small chunk of phos- 
phorescent fluorspar (calcium fluoride) from Weardale in County 
Durham, akin to the stuff from the famous bluejohn mines in 
Derbyshire, as sought for by connoisseurs, even in Roman times. 
It lies alongside that smoky cairngorm from the late Gavin 
Maxwell's shark hunting factory on Soay in the shadow of the 
Cuillins and camelian from the bay of that name south of Scar- 
borough. Some rich velvety-green malachite from the Katanga 
is a constant evoker of the exotic and, though not so beautiful, 



fragments of yellowish-green uranium oxide take me back to 
those hell-deep hard rocks miles under Lake Atfaabaska on the 
fringe of the arctic. 

The night before I set off for a walk across Britain, I found 
both serpentine and some rather dull-looking amethysts at Lands 
End and completed that trudge with a handful of small treasure 
including garnets from the granite of Glen Dessary and jasper 
and gypsum in the rubble below Duncansby Head, a mile or two 
beyond John o' Groats. As they sit there, glowing, on a fine 
plate which bears marks of the potter's hand, both the amethysts 
and the garnets awake warm memories. The first name is a 
misnomer. That purple quartz was originally imported into 
Greece from Persia where it was known as shamest. Amethyst 
is clearly a corruption of that word but, having been given the 
name, pedants assumed it was derived frmn two Greek wwxis, 
o, meaning without and methu, alcohol, the belief being it was 
a specific against insobriety. It isn't. We gave a piece to old 
Charlie Waterhouse of the News Chronicle who was last seen 
crawling across the carpet of the Press Club, cutting off the 
tails of the little devils that beset him with a pair of kitchen 
scissors. He died in the bin. 

As for those garnets from the Scottish Precambrian, they are 
known to local flockmasters as Fuil nan sluagh which in Gaelic 
means the Blood of the Hosts. The legend is that at death the 
souls of fighting clansmen are gathered up into the air, where 
for years they are cast backwards and forwards over the hills 
like migratory birds, unable to gain peace until they make 
ample expiation for their sins on earth. Sometimes on windy 
nights they can be heard still fighting in the scud of clouds and 
m the morning the rocks are spotted with blood. 

One difficulty with a love for semi-precious stones is that 
there is simply no uniformity in common nomenclature. Tur- 
quoise, for example, means no more than a stone from Turkey. 
"The Persian name was smaragdus whilst in Egypt it was called 
mafkat. Mafkat was often wrongly translated as malachite and 
Pliny's smaragdtis is our malachite and to crown all, smaragdus 
is the name the Germans now give to the stone we call an 
emerald. With, no doubt, the approval of the Chemical Society 
you might justly refer to turquoise as basic phosphate of copper 
and aluminium with a touch, a mere trace of iron in it; or jade, 
out of which the Chinese wrought lapidariaa marvels, either as 
sodium magnesium silicate or, if nephrite, as calcium mag- 
nesium silicate. But I hope you won't do it in public. It intei^ 
feres with the chatoyance. □ 

DEVELOPING WORLD 

Noon will be a few 
hours late 

Joseph Hanlon 

When I arrived at Caia station the platform looked as if it was 
covered with mummies. A dozen or more people, wrapped in 
white sheets, slept on the platform waiting for the train. Down 
the track a bit, a few more people slept curled up with their 
baggage. Two men chatted quietly in the comer. Another 
listened to a transistor radio. Goats cropped the grass. 

Caia is in Mozambique, but that railway platform with its 
mummies could have been in almost any Third World country. 
There is only one passenger train a day (and even that train 
has a few freight wagons as well). The sand road to Beira is so 
bad that the railway provides virtually the only hnk with the 
outside world. The train is supposed to leave at 23.00h and 
arrive in Beira, 240 km away, at 07.00h. But it never does. 

Travelling in developing countries teaches you to sleep any- 
where, so I joined everyone else on the platform for the night. 
The train finally left Caia at 06.00h and arrived in Beira after 
IB.OOh. A few people complained, but not very much — it's all 
part of the rhythm of rural life. 

Because the most striking thing about rural life is that people 
have so little control over their time. They plant when the rains 
come and harvest when the crop is ripe. At planting and harvest- 
ing they work as many hours as the light allows. If the rains 
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don't come or the crop fails, they don't work because there is 
no work to do. 

So nothing in life leads you to believe that you can plan or 
control your use of time. Thus there is no reason to complain 
about waiting hours in queues, and no reason to expect a train 
to come on time. 

This attitude works two ways, however. People see nothing 
wrong in making other people queue for hours — and no reason 
why they should ensure that tbe train is on time. It also leads 
to the famous Third Worid boreaacratic attitude tliat tomorrow 
will do. 

Efficiency and organisation are necessary if people are to make 
the maximum use of scarce technology. Yet it requires the very 
existence of that technology to create a climate where organisa- 
tion is necessary and useful. A farmer with irrigation and a 
tractor can plan his farming in a way the hoe farmer dependent 
on the rains cannot. And there is nothing like the desire to 
Usteo to a favourite radio progranune to encourage someooe to 
wear a watch. 

England, the US, and other developed countries went through 
a long period of inefficient use of technology. Sleeping on the 
platform at Caia station, I thought of High Noon, the famous 
American Western movie. The Icey to the sttwy is that the daily 
train arrives, promptly, at noon. Fm sure that, like mucb in 
Westerns, tluit is a myth too. 

Bat TUrd Wwld countries are trying to do in a generation 
what took Britain and the US a century, and without the cheap 
energy and colonies to exiMt Tliey cannot afford the luxury 
of using technology wasteftdly, nor can they wait for a climate 
(rf teduudogy to grow so that people begin naturally to demand 
that trains run on time and <rf>ject to queueing for hours. 

Moiambique is trying to do it in the odier direction. Since 
January there has been a continuing na tio na l campaign against 
bnieaucracy, disorguiisatton, and inconvetenoe. President 
Samora Machel and cabinet ministers have made surprise visits 
to factories and warehouses. And tiie newqmpers regularly carry 
articles about factories working at half capacity or tnt*^ 
paralysed because of a shortage of raw materials, caused by 
someone within the company or in the government bureaucracy 
putting off the ordering of essential items. 

Every developing country can dte similar examines. But they 
usually don't, preferring to keep' their mistakes quiet Here, the 
mistakes are on the front page in an effort to show P«<«1« that 
shortages of things they want are due to ineffldMlcy and dis- 
organisation. And thus, that problems can o nly be aolved if fliey 

and everyone else — get organised. Irt a brave effort 1 hope 

it works. 

MEDIA MESSAGES 



Admixture 



Tim Robinson 

. . . When it's cold outside, it's heatabix, when you need energy, 
Wn fast cm your feetabix, with all the goodness of wheat it s 
com^^bix ... Get into Orbit, Orbit, Orbit, sugar free gum . . . 
One. two. three, it's one to Ski . . We'll take more care of you, 
flyttie flag.. .What did the Taylors fly tin flag to France for? 
.-not I tiiiidc. to escape from all of that. 

Some time during the past fortni^t— and how many ads ago 
is that, I wonder — ^you may have come across a man from 
Burke's Peerage. You remember, one of those nice gentlemen 
who oilteed to break the Sunday Times journalist's legs should 
he persist in trying to examine the company share register. The 
ocottion I am tiiinking of did not involve overt threats of 
violence: ratiier it was about tiie pubHshmg crisis at large: 
people, in these inflationary times, cannot afford the prices 
publishers all too often put on tlieir wares. Ajw%»ay. said the 
man from Burkes, if s obvious ain't it (I trust he spoke thus 
a mixture of ignorance of our language and upper class vowel 
sheening) , from now oo book, will have to take ads just bte 
the rest of the media world. Just as tiw new edition of BurMs 
Landed Gentry will, if it ever gets going. , 

•aus you will by now have noticed^ hast my marketing 
m^^ »o-tl»at Btodia Messages, in tiie forefront of 



the times, has entered the heady, nay giddy, future of publishing 
by being the first colunm in history to be commercially financed. 
Many years ago there was a fear in tlds country tiutt tte 

Americans would subvert our precious culture with a fonn of 
modernism, not least based on what visitors to the States S8W 
advertising over there doing. No-one need have troubled tiism- 
selves that it would be the Americans who did it to us: we did 
it vnthout them. Indeed, based on my limited knowledge of 
American selling techniques, they are a long way behind us. 

British advertising — from Schweppes on — has tended to go 
from here to America: we invented the soft sell, and by so doing 
discovered the literary advertisement, and the humorous one (the 
latter has still not been accepted by American agencies). More 
recently, we have invented the advertisement which does not 
even mention the product. It does not have to. For a long time 
students of advertising have watched the evolution of the forms 
of the medium into a general "sell": advertising beguiles us, less 
into buying, more into a feeling that we lack something. That 
lack is translated into a warm glow of expectation whenever 
we positively act by buying, consuming. 

The trick of advertising is to be invisible while being very 
prominent indeed: there's not a place in this culture where 
you are not liable to be exposed to some form of advertising, 
be it posters, hoardings, radio, television, cinema, the press. But 
we're all so used to it: the effect is of a dripping tap on stone, 
not of a hammer. 



IN N^^ME 
I ENDORSE 




Over tiie past couple of decades everyone has been forced into 
Ai niiiaHng the methods— and more often than not, the actual 
campaigns of consumer manufacturers and the service indus- 
tries. Thus the Third World poverty action groups use a stark 
gfo^M glyle; dmrches emblazon their forecourts like spiritual 
garages widl messages like "God's power beats any energy 
criris": the State— and the political parties— play a cool care- 
fully marketed line on any issue you care to name. 

The counter argument of the advertising agencies is that with- 
out advertisfaig no-one would know what was available— and 
there is some truth in that But it is one thing to know what 
dioioes exist; quite another to try to direct choice towards one 
or other object as all modem advertising aims to do. 

And yet I mahitain, even that distorts a mass of modem 
advertistag whidi can no longer be said to be aimed at particular 
objects but at objects in general: tiie unstated opposite point 
of view, is tiiat consumption itself is wrong when it leads to 

^"s^me advertising does appear to ask tiie pubUc to stop: the 
newer oil company campaigns in tiie States are hinting Uiat 
uncontrolled use of petrol might lead to disaster But agam, 
whose disaster? These huge conglomerates are 
of their vulnerabiUty to government totervention should they 
fail to put their houses hi enter. And, in "'^J^'f^^lT^^ 
to diversify ensure that a i«dnoed consumption of petrol will 
be more than compensated for ebewbere. 

There are limits to advertising set Igr .la^-^^'V.!* 
especially true of broadcasting, where various advisory paMls 
sit^n the IBA to ensure that, in the words of tte adwrtong 
industry, all adverts are "legal, decent, honest and 

Yet the limits are penetrated all tiie ^;^:J^J^J^^ 
tently has to send back submitted «»'«rial bec«» itte J^^ 
none of the things it ought to be. More 1^!^* 
that is being used to sell something; and tiw iwatnot^^^ 
examole in the past has been the Cadbury*8 Plate ao W«h »» 
bS silSgestion of oral sex (the old (Juaker. of Bmm-viBe 
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would surely just die of shame). 

There are other examples of flagrant misuse of broadcast 
advertising — powerful in effect because it goes direct into the 
home, and to children. Hiere is supposed to be a clear separa- 
tion of advertising from other material, for example on com- 
mercial radio. But bv using the disc jockeys for ad voice-overs, 
who exactly is kidding whom? Then there is the use of pop 
record music — the same tunes — for adverts: notice of late the 
Persil Automatic jingle which is exactly that of the Crystals 
Da Doo Bon Bon; even the Fiat Strada ad's attempt at up-market 
identity with Figaro's famous aria from the Barber of Seville. 
And so it goes on 

Never mind (soothing sexy voice-over), back to reality. . . . 
There's a difference at MacDonalds . . . You can do it, we can 
help, one calorie, one calorie ... □ 

FROM THE CHALKFACE 

Take a giant step . . . 

Eric Deeson 

Science teachers have been waiting eagerly for the early 1980s 
for years — in the hope of a giant step forward in the efficiency 
of school science education. So who says sdiool science is not 
efficient? Well, the universities, the employers and the inspectors 
do not seem entirely happy. The HMI Secondary Survey said "In 
about 10 per cent <^ the schools (science) provision was unsatis- 
factory or of poor quality for all pupils.") They are right — we 
don't seem to be doing a good job. 

But the list of barriers vk must try to overcome each day 
is alarming. A level of finance that cannot provide for the 
standard practical needs of our courses, let alone for textbooks; 
inadequate provision of technical assistance; insufficient labora- 
tory space and facilities; overloaded syllabuses in relation to 
the usual provision of timetabled contact time; too little oppor- 
tunity for classroom associated work or personal professional 
development. Science education simply does not get the 
resources it must have for success. Far from being efficient, I 
don't think it is even adequate. 

Logic tells us that, unless we diange our aims, we must either 
upgrade the resource provision or reduce the proportion of 
pupils allowed to study any science subject. Does society want 
the second approach — leading to even more widespread scientific 
illiteracy? Surely not — ^the growing pressures of "science for all" 
ought not to be resisted, now that this objective shows signs of 
being achieved. So we must surely improve the provi»on of 
resources instead. 

That brings me back to the eagerly awaited new age I men- 
tioned at the beginning — the giant step forward in science teach- 
ing due now. Two factors should have provided the impetus for 
this. First, we anticipated Britain's entering a period of relative 
prosperity due to North Sea oil revenue. Secondly, there was 
the case of the falling rolls — ^the dramatic drop in our school 
population which is indeed taking place. What went wrong? 
It seems obvious that the country could improve the pupil- 
teacher ratio at least enough to soak up the effect of falling rolls. 
Educational standards should rise as a result without additional 
spending by the individual ratepayer. Surely most teachers, 
parents and employers (and pupils, and the police) would agree 
that the education service — and thus the country — would benefit 
from smaller, better equipped classes; from more non-teaching 
time for teachers; from more secondment to in-service further 
training. Yet the giant step seems to be in the other direction — 
class sizes are rising; the provision of resources is falling. 

This is where I start to become chauvinistic, secure in the 
protection of these pages. If the benefits of Britain's black gold 
and of our falling rolls cannot — as they should — be spread 
evenly across the school board, science education must be con- 
sidered for priority treatment Otherwise let us forget any 
ambitions for Britain to be a leader in the 21st century. 

Let me restate our main problems in a different way. Science 
class sizes are generally far too large for proper practical teach- 
ing. Timetabled contact time is often inadequate to provide the 
depth of treatment the exams require. We can't afford the equip- 
ment, books and software we would like. Claims for these 
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deficiencies to be remedied may be contentious — in fact, if I 
had time to go into the staff common-room, I don't think I would 
dare. The claims are likely to raise hollow lau)dis from heads 
and cries of shame from other colleagues. All the same, fears 
about the swing from science continue to be voiced — and these 
fears are justified. 

In particular, the question of class size should not cause too 
much controversy. The principle of teaching "half-class" groups 
has come to be accepted in other practical subjects (such as 
woodwork) on the grounds that adequate supervision is not 
otherwise possible. This special — but sensible — consideration 
should also be given to science. Here practical work can be 
at least as hazardous, errors at least as damaging, equipment 
at least as costly, and close supervision at least as necessary. 
In Scotland, in many independent schools and in further educa- 
tion, science classes are limited to twenty. They are moving in 
the right direction. 

It must be near impossible to produce successful laboratory 
practical work at any level with a class as large as thirty. Yet 
many of us have to try. If the task is attempted with mixed 
ability groups, poor material resources (one textbook between 
three), inadequate technical assistance, inadequate preparation 
time, and inadequate training in new techniques, the possibility 
of success is reduced even further. No wonder many of us are 
unwillingly moving away from practical work, back in the 
direction of traditional methods which we know cannot lead to 
proper understanding. □ 

VIEW FROM THE COUNTRY 

Two men and their dogs 

M>ln Clarkt 

Five years ago I bought a 
sheep dog pup. A round, roly, 
cuddly little thing, of dubious 
pedigree and unknown parent- 
age. It became known as 
Buscoe and when able to do 
slightly more than an undig- 
nified waddle it began to 
accompany me round the farm. 
At the age of some four 
months, it began to show an 
interest in sheep — croudiing 
low when it saw one, creeping 
up alongside me and then 
jumping up in the air to get 
a clearer view of its prey over the tussocks of grass which were 

twice as tall as it was. I taught it to sit down when told to do so. 
By eight months this canine prodigy was able to round up a field 
full of sheep. By nine months it would stop doing so when I 
told it to. By ten months, with a bit of help from me (and I 
suspect a good bit of acquired learning from the ten ewes I used 
as guinea pigs), it would put a group of ewes in a pen for me. 

At a year the said Ruscoe learnt that if he watched my hands, 
he would know whether to go left round a field of sheep, or 
to the right. A month later I lost a flock of sheep up the lane, 
with me and the dog panting after their fast disappearing rear 
ends. In desperation I told Ruscoe to "get by" — the traditional 
command for a dog to overtake in a lane, turn the sheep round 
and bring them back. And Ruscoe did precisely that, although 
he had never heard the command before. I considered his 
training complete. 

The only sophistication I introduced into this scene — or rather 
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Ruscoe introduced — came from constant practice. Ruscoe soon 
learnt what I wanted to do with sheep on which field and when. 
So we virtually gave up communicating. I'd go to the field with 
him, he'd do the job that was needed, and we came back. 
Commands became superfluous. 

Since when, of course, I have delighted in showing Ruscoe off 
to those of my more urban visitors I have felt a need to impress. 
Turning from writer to sheep farmer is one thing, but training 
a dog at the same time is quite another, {>articularly when the 
dog apparently works by remote control. 

The truth, of course, is that I didn't train him — apart from 
teaching him to sit. He already knew it all by some ancestral 
instinct which must date from a distant wolf relative. But as I 
could never do my farming v«thout him, and he did everything 
I wanted, we developed a close and cosy relationship whidi 
extended from the fields to the pub and even to holidays on the 
canal (his very favourite activity). In the country a spoiled 
sheepdog like Ruscoe is a bit of a rarity. But his work never 
faltered. The world seemed rosy, and Ruscoe a potential 
champion whom I had never bothered to enter a trial. 

Until, that is, I met Merv and Gael. Merv, of course, is Merv 
the Wern, one of the finest sheep dog handlers Wales has ever 
seen. Gael is a smooth haired bitch, one of Merv's six dogs. The 
meeting came about because I had been asked to write for an 
American journal on sheep dogs. And though to me my own 
experience with Ruscoe seemed ample material on which to base 
the definitive account of sheepdogging, I thought it politic to 
throw in a few words from an international champion. 





So Merv the Wern it was. And he agreed readily enough to 
talk dogs and show dogs. We did the latter first. A scarcely 
audible whistle set Gael off round the field. Another changed her 
direction. A third and the sheep were lined up in front of us, 
Gael crouched waiting behind. Merv chatted on. "Watch her part 
'em", said the Wern. Another whistle, a single leap and Gael 
has sprung through an opening in the sheep, leaving all but one 
on one side. Another whistle, another manoeuvre and the rest 
were sent packing while Gael transfixed the solitary ewe with 
a gaze whidi would have put even Bjom Borg off his serve. 

Then Merv began to show off. He gave Gael the command for 
left and right (come by, away to me) as quickly as he could 
mouth them. The bitch twisted and turned on the spot like some 
string controlled puppet. "She's a bit quicker on the whistle," 
said Merv, whistling his two tunes between his teeth with all 
the rapidity of a yodeller in The Sound of Mtisic. Gael writhed, 
delighted in her new role of demonstrating her ability to know 
left and right and move one way and then the other before 
she had even time to get her front feet off the ground. 

There were a few more tricks. But, basically, I'd had enough. 
It's true Merv is a bit older than me and started a bit younger 
— ^he pushbiked to his first trial in 1947 at the tender age of 15. 
Since then he's won dog trials every year, seven firsts in one 
memorable week alone. Merv and Gael gave me plenty to write 
about. But somehow they have come between me and my dog. 
No longer can I view the fair Ruscoe in quite the same rosy, 
perfectionist way that once I did. We look sadly at one another 
across the breakfast table now. I suppose I've come to realise 
he might never have won the international championship had 
I bothered to enter him. 

But there was one consolation. Nothing would induce Gael to 
sit at the feet of her master and have her photograph taken. 
Ruscoe would sit there all day, with a big smile all over his face. 
And if truth were told he'd probably sit at anyone's feet all day 
if they just happened to be holding a packet of crisps in their 
hand. ° 



WESTMINSTER SCENE 

Laboratory lobby 

Tarn Dalyell MP 

After the publicity given to the recent break-in at the Institute 
of Animal Physiology at Babraham outside Cambridge, it was 
inevitable that the matter should be raised in the House of 
Commons. David Trippier (Rossendale) asked about the neces- 
sity for experiments to be carried out on animals, referring 
particularly to "a sheep with a plug in its side". Neil Mac- 
Farlane, under secretary at the Department of Education and 
Science, said that the main function of the institute at Babra- 
ham is to improve basic knowledge of the physiology and bio- 
chemistry of farm livestock. "Some parts of the institute's pro- 
gramme," he said, "involve experiments in animals. Other tech- 
niques are used wherever possible." In the experiment men- 
tioned by Trippier, which has aroused much public discussion, 
the plug was inserted so that the contents of the sheep's stomach 
could be sampled. This was an essential part of research into 
digestion, the purpose of which was to increase the understand- 
ing of the way in which sheep and cattle feed. 

In my view, Babraham and many other institutes and university 
research departments are going to have to take the offensive 
and spell out to the press and public exactly what benefit such 
research brings to mankind, and indeed to animals. People 
involved in this sort of work cannot suppose that it is sufficient 
to keep their heads down and say as little as they decently can. 
In the autumn of 1981, it is virtually certain that the government 
is going to come forward with its own legislation on animal 
experiments, as the Home Office Minister of State, Timothy 
Raison promised during the course of the abortive debates on 
the Fry Bill in Committee. Since the government will under- 
standably be trying to get popularity in any field it can — not 
involving considerable amounts of public expenditure — it is only 
too likely that there will be pressure inside government to 
appease the so-called "animal lobby" which appears to have 
considerable public support and many times more votes than 
the "baddies" who work in or are prepared to stick up for 
laboratories like Babraham. 

The job of the research workers in the next 12 months should 
be to leave no stone unturned to make sure that the public at 
large understands that in the absence of their laboratory work, 
many useful drugs which are taken for granted would simply 
not be available. I respect anyone who says that animals are 
as important as human beings, or even more important. That 
is a point of view to which anyone is entitled, though I suspect 
that not many of us share it What I do not respect is the attitude 
of those who use either violence or extreme language against 
researchers, while at the same time expecting for themselves and 
their families all the benefits of modern science. 



I recently asked Dr Rhodes Boyson what the government was 
doing to study the comparative pay of technicians working for 
universities and those working in industry. The minister told 
me that a comparative study of the pay of university technicians 
has been referred to the standing commission on pay compara- 
bility, and that a report is expected by the end of July. I put 
the obvious question — whether he considered that technicians' 
pay awards should be determined by cash limits, or by pay com- 
parability. Boyson merely responded that he did not know what 
the report would say. He said he knew my concern, and that it 
was important that universities had a proper laboratory back-up. 
"We have tried to hasten the report," he said. "When we have 
it, we shall consider the matter further." 

Going round on visits to universities, I sense that many tech- 
nicians are getting very restless indeed. Moreover, they are 
often, though not always, in a position to make a move, since 
the very skills they have are often related to the bottlenecks 
that still exist in parts of British industry, even in these days 
of dramatically increasing joblessness. When the report is pub- 
lished, those working in laboratories might be well advised to 
contact their local MP, giving him or her an early indication 
of their view. D 
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NEW ECLIPSE S/140. 
WHEN SPEED IS VITAL. 




Out West a slow decision 
could ruin your health. 

Today a slow decision could 
ruin your operation. Thafs why 
our new entry level ECLIPSE S/140 
is the fastest computer in its price 
class. Using the powerful ECLIPSE 
instruction set and the new, high 
performance floating point unit, 
the S/140 achieves Whetstone 
performance rates of 450* and 
380* for single and double 
precision floating point 

Compare: S/140, 256 KB ERCC 
MOS memory, FPU, 25 MB disk, 
1.26 MB diskette and 180 CPS 
printer console for £28,500. In fact, 
our new ECLIPSE S/140 gives you 
far better price performance than 
any other processor in its class. 
With the kind of reliability you've 
come to expect from DATA 
GENERAL 

ECLIPSE S/140. When speed is 
vital, you be the judge. Call or 
write, or send in the coupon. 

"In thousand Whetstone instructions per second. 
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One more way Britain can be sure of Shell. 



On a windswept Shetland hilltop, 
two giant antennae sit and listen^ 

What is it they hear? 




Sandy Meams. 

Shell Operator. Aberdeen. 



'These huge parabolic 
aerials gaze across 
the North Sea towards 
the oilfields far over the horizon. This is 
the Post Office Telecommunications radio 
sration at Scousborough on Shetland. 

The aerials are listening to the high 
speed chatter of transmitters aboard Shell 
Expro's northem North Sea oil platfomis 
and those of their pipeline partners. 

The production platforms generate 
a continuous flow of information about 
their operations and the movement of oil 
travelling in the pipeline, which stretches 
a hundred miles along the sea-bed to its 
landfall in Britain. 

From the Shetlands, all this 
information - the output from some 20,0(X) 
instruments in the Brent, Cormorant, 



Dunlin and Thisde fields - pours into 
the computers of Shell Expro's Aberdeen 
Headquarters. 

Here, a constant watch is kept on 
everything that happens. 

The £25 million system, the most 
advanced of its land in the world, 
gives Expro HQ fingertip command of oil 
production, and is an essential early 
warning device. For example, should one 
of the undersea pipelines get damaged, 
built-in alarms will enable the men on 
watch to order the immediate shut-down 
of the gas turbines pumping oil through 
the lines at 600 gallons a minute. 

The system, designed and built for 
Shell by Ferranti, is a vital part of N orth Sea 
operations. 

Not only that - it's a new, 
highly advanced and ex porrable ^ 
sMl for Britain." 
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Part of the m;iiii >lc)iage ring of (he synchroton 
radiation source — SRS (lop). The electrons pass 
llirougli the centre of this sectional view of a 
beam tube (above). The complex cleaning-out 
procedure includes ionising an argon/oxygen 
mixture inside the tubes to remove carbon atoms 
from the metal surfaces (right) 




Soviet physicists working at the VEPP 3 storage ring in Novosibirsk have already built and tested a magnet thai can increase the intensity of radiation at 
the shortest wavelengths by making the electrons "wiggle" around their circular path. When the energy of electrons in the circulating beam is low, this 
"undulator" produces radiation in the visible region (above). A simpler "wiggler" magnet should be installed on the SRS by next summer 
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Daresbury: tunable radiation for research 

One of the few large projects Britain's scientists can now afford will soon be ready for work. A 
ring of whirling electrons will supply electromagnetic radiation to a wide range of experiments ranging 
across many disciplines. Building the source has cost £13 million — and placed severe strains on 
government funding for science. In their enthusiasm researchers have forgotten the setbacks. . . 

stream of electrons tangentially, like the sparks from a 
Catherine wheel; and can be tapped simply by putting port- 
holes in the ring. The important characteristic of radiation 
produced in this way — in contrast to that produced from 
conventional sources, whether they be light-bulbs or X-ray 
tubes — is that it encompasses a wide and uninterrupted 
spectrum. 

The electrons that supply this valuable radiation at Dares- 
bury reach their rapidly circulating state in four stages. 
They originate from a hot cathode. Then they are caught 
and sent on their way — their energy raised to 15 million 
tron volts (eV) — by a linear accelerator. Then they are 
injected into a ring-shaped booster synchrontron where 
their energy is raised further, to 600 million eV (600 MeV). 
Finally, the electrons are injected into the central part of 
the SRS, the main storage ring. After several minutes there 
are enough electrons in the main ring — 2 X 10" electrons in 
all — to provide the required current, and the magnetic 
field and power input are raised to whirl them round at 
their final energy level of 2 GeV (2 X 10' eV). The storage 
ring is 30 metres in diameter — more than 100 metres round 
— and the stream of electrons complete 3 X 10" circuits 
in every second. This moving stream of electrons is, 1^ 
definition, an electric current; and with the machine at full 
stretch, the current will approach half an amp. The total 
energy in the beam is 600 joules — just enough to heat 14 
litres of water through l°C.Once established in the storage 
ring, the current can feed experiments for about 10 hours 
before needing replenishment. 

The radiation thrown out in the electrons' paths emerges 
from the storage ring through round ports cut out of the 



Ros Herman Almost every kind of scientist, it 

seems, needs X-rays. Biologists use 
them to study the structure and function of large 
molecules, from nucleic acids to proteins; physicists employ 
them to contemplate the atom; and materials scientists 
probe the weaknesses of all kinds of materials by seeing 
how they reflect X-rays when under stress. What research 
workers would really like is an X-ray source they could 
tune, like a radio, to produce electromagnetic radiation of 
useful intensity at any required wavelength. Such a magical 
source is about to begin operation in Britain. It is the 
Science Research Council's Synchrotron Radiation Source 
— ^the "SRS" — at Daresbury in Cheshire. 

Daresbury's SRS is the first in the world designed specifi- 
cally to supply protons for scientific research. It supplies 
intense beams of radiation at any wavelength from infrared 
to hard X-rays (the research worker simply has to select 
the wavelength he wants) and no fewer than 60 groups of 
scientists are already queuing for its services. It took five 
years to build, cost £13 million, and is as big as a football 
pitch. 

The principle of synchrotron radiation is simple. Elec- 
trons are hurled around in a circle, guided by magnets: 
in practice, the electrons move through a vacuum inside a 
tubular ring, and the magnets are ott the outside of the 
tube. Because the electrons are constantly changing direc- 
tion they are, by definition, constantly accelerating — 
acceleration implies change of direction as well as change 
of speed. As they accelerate they throw out electromagnetic 
radiation, in front of them in an intense beam, as if shot 
from a gun. This radiation is throwh out from the whirling 
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Muscle fibres contain 
myofibrils lying side by side 
(above, right). Each myofibril 
— about J micrometre across 
consists of units called 
sarcomeres joined in a chain. 
When muscles contract the 
sarcomeres shorten 

MRC/Cambridse 




Inside each sarcomere unit 
are two sets of filaments 
(below left). Actin filaments 
extend inwards towards the 
centre of the sarcomere from 
either end. Myosin filaments, 
lying within the sarcomere but 
not attached to it, interleave 
with the actin filaments 




S Myowi 

Above. Physiologists think 
that when muscles contract 
crossbridges that emerge from 
the myosin filaments interact 
with the actin filaments lying 
alongside so as to pull the 
towards the centre of the 
actin filaments inwards 
sarcomere thus shortening the 
sarcomere's overall length. 
The diagrams show one way 
this might work: the 
crossbridges latch on to the 
actin filament and pull it along 



by changing their orientation. 

The X-ray diffraction 
pictures ( taken with a 
conventional source ) show 
substantial order in the resting 
myosin fUament, which is lost 
as the muscle contracts (b). 
The high density of X-rays 
available from the DORIS 
storage ring has recently 
allowed Hugh Huxley and his 
colleagvxs to follow in detail 
the loss of order through 
many contractions. They have 
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In the SRS electrons from a hot cathode (I) take up radio 
frequency power in a linear accelerator (2) and then a 
booster synchrotron (3). They pass along a transfer path 
(4) into the main storage ring (5) where they circulate 
clockwise. Electromagnetic radiation emerges at the beam 
ports and travels along beam lines towards experiments. 
Some beam lines will supply radiation in the vacuum 
ultraviolet (6, for example); others X-ray (7 for example). 
During 19S1 Daresbury staff plan to install a 
superconducting wiggler magnet that will produce the 
highest possible intensities at the smallest wavelengths — 
1 angstrom and below (8). Radiation at the longest 
wavelengths will come from the infrared port (9) 



ring. Just after it emerges 
at each port a beam splitter 
shares the radiation so as to 
send a portion down each 
of several "branch lines". 
The termini of these branch 
lines is where the radiation 
fulfils its purpose. 

Experimenters arrange to 
catch the beam on a sample 
of the material they want 
to investigate. As the tiny 
waves weave their way 
through the material they 
cause changes among the 
atoms and molecules, which 
give rise to new and dif- 
ferent waves, just as an 
obstacle in the path of a 
sea wave would change its 
pattern. The altered radia- 
tion that emerges from the 
sample will be recorded, 
either on photographic film, 
or as numerical data from 
an electronic detector. Then 
the researchers will work 
backwards from their re- 
sults to reconstruct just 
what was happening inside 
the sample to produce the 
changes in the radiation 
that they recorded. 

Just like sea waves, elec- 
tromagnetic radiation can 
be labelled by a wavelength 
— the distance between two 
crests of a wave. Sea waves 
have a length of some metres; the SRS will produce 
"waves" that range in length from one-ten thousandth of 
a metre, or about the size of a human blood corpuscle, 
down to one-millionth of that length (IQ-" metre, less 
than the distance between atoms in a molecule. 

The most interesting range — and the one in which the 
SRS produces most of its radiation — is that of the shortest 
wavelengths. Waves up to 10~' metre are X-rays; these are 
particularly useful, precisely because their length is of 
the same order as distances between atoms or molecules 
in many solids and liquids. Suppose the atoms or molecules 
are grouped into units that are repeated indefinitely at 
regular intervals throughout, as in a crystal. When X-rays 
hit the crystal, they will be significantly deviated by the 
atoms in their path. And the alteration will happen simi- 
larly for each unit of the crystal. 

The pattern of repeated units causes the waves to 
interfere in a regular way that produces a fan of discrete 
rays that emerge from the crystal — the angles that 
separate them are determined by the size of the repeated 
unit. The intensities of the rays are modulated by the 
nature and arrangement of the atom in a repeat unit. 
Researchers use this "X-ray diffraction" technique to work 
out structures of molecules they could never hope to "see" 
in the normal way. This, and other related types of experi- 
ment where electromagnetic radiation is systematically 
deflected, comes under the general heading "photon 
scattering" — one of the two main categories of research 
on the SRS. 

Although electromagnetic radiation does behave like 
sea waves, that can be deflected and interfere with each 
other, it also has one property that has no parallel with 
waves that move matter. The radiation comes in dis- 
crete units, called photons: each photon has a packet of 



shown, for example, that the 
intensity of the layer lines 
( vertical in figures ) decreases 
quickly after the muscle 
contracts (c) and then rises 
again more slowly. The cycle 
— which lasts a few hundred 
milliseconds — correlates well 
with the rise and fall of 
tension in the muscle. An 
electronic counter measured 
changes in the intensity of a 
narrow portion of each line 
millisecond by millisecond. 
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X-rays Mghlight material break-up 



Externally imposed stresses cause tiny flaws in materials; 
synchrotron radiation can be used to form images of the 
damage by a process called diffraction topography. This uses 
a radiation of a range of wavelengths ("white radiation") to 
form a real image of the defects. 

Derek Bowen of the University of Warwick and J. Miltat of 
the University of Paris have recently studied microcreep in an 
alloy of iron with 3-5 per cent silicon. Working at the 
Laboratoire pour V Utilisation du Rayonnement 
Electromagnetique (LURE) at Orsay near Paris, they made 
a series of topographs of a thin crystal showing the damage 
caused by tensile stress applied while the sample was in 
the X-ray beam. 

The portion shown is about 5 by 10 millimetres in area: the 
crystal is 0-15 millimetres thick. The stress applied while the 
first topograph was made was 237 megapascals. The 
experimenters then increased the stress to 248 megapascals 
and made the second topograph: the third topograph was 
made after an hour with the stress continuously applied. The 
series shows slip bands nucleating from the botttom of the 



Direction of tensile stress • 




specimen and from surface etch^ts, and gradually growing 
across the crystal. 

Each exposure would have taken about a day to make on 
laboratory X-ray sets. Using synchrotron radiation at LURE 
they took just 15 seconds each. Bowen and Miltat hope that 
when the SRS is at full power they can make such topographs 
in just one second. 

Many projects in materials science at Wanvick's Engineering 
Department will use synchrotron radiation. Bowen and his 
colleagues are developing new methods of investigatiiifi fthe 
microstructure of materials and applying these metbod$ to 
understanding and controlling the mechanical and electric<£i 
properties of metals and semiconductors. The extra intensity 
in the X-ray beam makes it possible for the first time to 
follow changes as they happen. Shell, Plessey, GEC, Standard 
Telephone and Cables are among the companies already 
interested in sux:h research. 

Shell scientists will work with Warwick on microanalysis 
and diffraction techniques for estimating heavy-metal 
contamination in coal 




energy associated with it whose size is determined only by 
its wavelength. Electrons in atoms and molecules are 
arranged in shells or orbits each associated with a similar, 
discrete, packet of energy. They can move from one level 
to another — but only if they can acquire or lose just the 
right amount of energy. The X-rays from the SRS, and 
their slightly less energetic neighbours in a region called 
the vacuum ultraviolet (with a wavelength of 10~' to 10-' 
metre), have energies ranging from 100 000 to 10 eV. This 
matches the energy gaps corresponding to many changes 
between electron energy levels involved in processes that 
excite atoms or molecules and sometimes initiate more 
drastic chemical changes. Using the SRS, researchers will 
systematically work through the X-ray and vacuum ultra- 
violet wavelength ranges to see what energies excite their 
samples — and what happens after they have been excited. 
This opportunity — offered only by a continuously tunable 
source — has become open only to scientists working in 
this region of the spectrum with access to synchrotron 
radiation. 

Before such sources were available, scientists interested 
in both photon scattering experiments, and those who 
wanted to investigate the quantum nature of matter, would 
produce X-rays by throwing a stream of fast-moving 
electrons at a metal target. These moving electrons excite 
the electrons in the shells corresponding to different 
energies. As the disturbed electrons fall back, they emit 
radiation corresponding to just a few transitions between 
energy levels. So the radiation is concentrated in a few 
very narrow wavelength bands. Using such sources alone, 
it is possible to sample the effects of X-rays at only a few 
points in that wavelength region. A similar problem afflicts 
the vacuum ultraviolet region of the spectrum. 

For such a useful scientific tool, synchrotron radiation 



had an inauspicious beginning — as a waste product from 
accelerators built for particle physics experiments. The 
synchrotron is a ring-shaped accelerator designed to 
produce very energetic beams of electrons or protons. As 
the particles circulate, they give off radiation, as in the 
SRS. The energy lost by proton beams as synchrotron 
radiation is a hardly significant proportion of the total — 
but for electrons the energy loss is so large as to be a 
major limiting factor in determining the highest energy 
the electrons can reach. (And as far as the particle 
physicists are concerned, the higher the energy, the more 
interesting the experiment. ) 

Experiments begin in the US 

Scientists first used synchrotron radiation in 1955 from 
the 300-MeV Cornell ring. Over the next 20 years others 
gradually began to follow suit, in particular at the National 
Bureau of Standards in Washington DC and the University 
of Wisconsin. In 1974 scientists in the US obtained their 
first national synchrotron radiation laboratory — at the 
SPEAR ring at the Stanford Linear Accelerator Center in 
California. 

Among the first users of SPEAR and DORIS were X-ray 
crystallographers, who could see the advantages of a con- 
tinuous spectrum for their experiments. To discover the 
reason for this, we have to go back to the way X-ray dif- 
fraction works. The discrete rays that emerge from the 
crystal (see above) are recorded on photographic film, or 
measured by some form of counter. Each can be described 
completely by two pieces of information. One is its 
intensity — which is related to the number of photons, or 
the blackness of the film. The other is its phase — a measure 
of the difference between waves from different regions of 
the crystal. To extract complete information about the 
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way a molecule is arranged in a crystal, scientists need to 
know both pieces of information. But they can measure 
only one — the intensity — from the film. 

Crystallographers have devised various lines of attack 
to solve this "phase problem". One way is deliberately to 
change the pattern of the diffracted waves by introducing 
a heavy atom into the structure. This contributes to the 
final wave, which changes its intensity by an amount 
related to the original phase of the diffracted ray. A dif- 
ferent heavy atom will have a similar effect with a slightly 
different intensity change. The original phase can be calcu- 
lated from a knowledge of the positions of the heavy atoms 
and the change in a ray's intensity. Once the phase infor- 
mation is established, the data necessary for reconstructing 
the positions of the atoms is complete. 

Biochemists investigating proteins expect to reap 
several benefits from a synchrotron source. The enhanced 



intensity will allow them to collect stronger reflections in 
a shorter time. And the damage inflicted on biological 
molecules by the X-rays is often related to exposure time, 
not total dose, so quicker application of the X-rays is less 
damaging. 

Closer focus on a biomolecule 

A crucial enzyme for releasing energy in muscle is the 
subject of one of the most successful studies of this type. 
Phosphorylase is the catalyst in the first step of the break- 
down of glycogen, the prime source of energy in muscle. 
Biochemists would like to understand just how the catalyst 
works — and how it is controlled by the chemical activity 
of other participants in cell metabolism. Knowing the three- 
dimensional structure of the phosphorylase molecule 
should shed some light on what happens at the molecular 
level. 
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An optical analogue of X-ray diffraction from a crystal. Light 
rays that pass through the model of one molecule (left) form 
a diffraction pattern (light and shade, right). The X-ray 
diffraction pattern from a real single molecule would be much 
too weak to pick up. But if the molecules are arranged in a 
regular lattice, some of the diffracted rays from each 
molecular unit interfere constructively, adding up to a signal 
large enough to be detected. The resulting diffraction pattern 
(superimposed in black) samples the diffraction image at a 
regular lattice of points (represented in the background) 



An X-ray hits an iron atom, causing it to throw off electrons. 
The electron, in the form of a spherical wave, will hit a 
neighbouring atom and be partially reflected back towards 
the emitter. The interference between forward and reflected 
waves shows itself as a modulation of the X-ray absorption 
pattern — hence the ripples — which scientists have labelled 
"extended X-ray absorption fine structure" (EXAFS). The 
pattern of ripples yields information about the number, type 
and distance of the various atoms that surround the 
primary absorber 
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Louise Johnson and colleagues at the Laboratory of 
Molecular Biophysics at Oxford have been studying crystals 
of phosphorylase (the b form found in resting muscle) 
using standard X-ray diffraction techniques. In 1978 the 
group published a diagram showing how the polypeptide 
chain of phosphorylase is folded, and the relative positions 
of the 841 amino adds (see Box 5). Johnson and her 
colleagues worked out this structure — to a resolution of 
3 angstroms (10~'°m) — using diffraction data with the most 
powerful type of conventional source. The time taken to 
make a film depends on how long it takes to record a 
measurable intensity of the weakest reflections. They col- 
lected no fewer than 18 000' reflections, each measured four 
times, from the native crystals and from two heavy atom 
derivatives — to achieve the result. 

To make more precise statements about the positions of 
the atoms, the Oxford scientists needed data to higher 
resolution. To improve the 
resolution to 2 angstroms 
they would have to take no 
fewer than 60 000 reflec- 
tions for each set of data. 
Such an experiment was be- 
yond the scope of their 
X-ray source and camera: 
Each photograph (and they 
needed 90 exposures in 
all) would take 13 hours. 
With such a long exposure, 
the X-rays would have des- 
troyed the crystal before 
the experiment was com- 
plete. 

The Oxford team took its 
crystals to the synchrotron 
source at the Laboratoire 
pour rUtilisation du Ray- 
onnement Electromagnet- 
ique at Orsay near Paris. 
Here the researchers had 
access to a much stronger 
beam, and moreover, one 
which allowed a much 
larger crystal in the beam. 
They collected enough data 
for a structure with 2 ang- 
strom resolution in which 
each photograph took 6 
minutes (see Box 5). 

The phosphorylase experi- 
ment is one example where 
synchrotron radiation has 
made an established tech- 
nique more effective. But 
access to such a strong 

source also suggests refinements that simply wouldn't have 
been possible before. John Helliwell, who works at Dares- 
bury and Keele University, plans to exploit the fact that 
with a continuously tunable source scientists can choose 
the wavelength of incident X-rays to get the most accurate 
results from the experiments using heavy atoms. 

How accurately the phase of the reflection can be deter- 
mined depends on the size of the intensity change that the 
heavy atoms bring about as the wavelength is changed. 
The intensity change peaks where radiation is absorbed 
preferentially because its energy corresponds to the gap 
between energy levels of the electrons around the atom. 
These peaks in the spectrum are called absorption edges. 
So experimenters could improve their accuracy by choosing 
wavelengths near the absorption edges. 

Some researchers have made preliminary trials of a new 
approach to use just one form of crystal plus heavy atom, 



and take measurements at two wavelengths near the 
absorption edge. This form of experiment will be particu- 
larly appropriate for molecules that can take only one 
type of heavy atom and for crystals — including so-called 
metalloproteins: proteins that contain a metal atom — ^that 
naturally include one. One such metalloprotein, erythro- 
cruorin, has already been studied this way, although in this 
instance the experimenters were limited in their choice 
of wavelength as they didn't have access to a synchrotron. 

An exciting prospect for the future is to watch chemical, 
reactions in the crystals as they take place, by monitoring 
changes on the diffraction pattern. To make this possible 
scientists would have to cool the sample to slow down the 
reactions; otherwise the reactions would be too quick to 
be photographed. 

Time-resolved studies of chemical reactions in crystals 
may be a long way off — ^but dynamic studies of larger 




The complexity of the molecule of glycogen phosphorylase b 
is shown in the diagram ( actually the right of a stereographic 
paid ) . To arrive at such a structure Louise Johnson and her 
colleagues at the Laboratory of Molecular Biophysics at 
Oxford University had to work out positions for each of the 
841 amino acid units, each represented here by a carbon atom. 

The advantage of the high intensity of the X-ray beam 
from a synchrotron can be clearly seen in the diffraction 
pictures: the upper picture was taken with X-rays from a 
synchrotron in an exposure lasting 6 minutes, while the lower 
image took 13 hours to make on a conventional X-ray source. 

The relationship between the molecular structure and the 
diffraction image is similar to that indicated by the much 
simpler pictures described at the bottom left of Box 4 



biological systems are on the verge of success, thanks to 
synchrotron radiation. Hugh Huxley of the Medical 
Research Council's Laboratory of Molecular Biology at 
Cambridge has pioneered research into how the protein 
fibres in muscle interact as the muscle contracts. Huxley 
and his team use striated muscle — the type responsible for 
voluntary movement — from the thighs of frogs (see Box 1). 

Huxley and his colleagues have combined two new 
approaches to make diffraction pictures that clearly show 
the changes in the myosin molecule. First they used the 
most intense source they could find — the electron synchro- 
tron DORIS at the DESY laboratory near Hamburg — ^which 
provides 10" to 10" photon per second — about a thousand 
times more than a conventional source. Secondly, they set 
up a counter to record the diffraction pattern over the 
contraction cycle through mjmy cycles. 

In the next series of experiments the team will make 
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A few adestists in the UK saw the po» 
gfMlitieg of syndirotroa radiation very 
early. When the NINA electron synchro- 
tron opened at Daresbury in 1967 the 
partfde pfaysidsts moved in first— bat 
scientists vtbo use X-rays soon came 
round to scavenge the waste radiation. 
One of the pioneers was Hugh Huxley, 
whose work is described in Box 1. Others 
included Ian Monro, a chemist at Man- 
chester University (now at Daresbury), 
Geoff Man-, a physicist from Reading 
University, and Mike Hart of King's Col- 
lege, London. 

In 1972 the British scientific com- 
munity took the painful decision that it 
could no longer afford accelerators for 
particle physics: scientists would have 
to devise experiments to be performed 
at CERN in Geneva. Not many scientists 
ia the UK used the radiation from NINA, 
but those that did saw that a continuous 
spectrum source could benefit a much 
wider range of experimenters than a 
high-energy accelerator. And the 
machine physicists who designed, con- 
structed and maintained NINA formed 
a pool who could easily convert their 
skills to building a suitable source. The 
lab buildings were there, already paid 
for — and some parts from NINA could 
even be saved for the new machine. 

The Science Researdi Council circu- 
lated a report outlining a proposal for 
a purpose-built X-ray source in 1974. The 
authors were clearly conscious of the 
prevailing trend away from big science: 
they were at pains to point out that the 
synchrotron radiation source was a rela- 



tively expensive project, to be bnilt as a 
central facility, but was not Ug science. 
"Here we have an eauunple of a case 
where the endutimi at experimoital 
methods in so called 'little science' 
demands the cnmmmial use of costly 
centralised resonroei", fttef wrote, and 
they listed no fewer tiian 39 subject 
areas in physics alone where the X-ray 
source could make an impact 

The SRS got the go-ahead in 1975, but 
the five years of construction haven't 
always been easy. From the beginning, 
funding restraints have prevented the 
designers from incorporating all the 
technical developments they would have 
liked. The Science Research Council has 
to limit the number of staff at Dares- 
bury and this, too, has held back the 
work. Industrial action over pay for 
government technologists also con- 
tributed to the delay. 

Cash problems cause holdups 

Most scientists accept these delays; 
high inflation and tight controls on 
government spending are facts of life. 
But others think that the project should 
have been completed sooner — in two to 
three years, like the National Synchro- 
tron Light Source at Brookhaven, New 
York, due to be completed in 1981. The 
machine has again cost more than ex- 
pected, and as a result, funds allocated 
for beam lines and laboratory space, 
which are essential to make the source 
worthwhile, have been raided. So the 
beam lines will come into operation more 
slowly than was planned — again extend- 



ing the building time. 

And Unre may be a diortage of cash. 
tot fwwiBrrti and CQnipment gi'iuts 1^ 
make use of Uie machine. The SBCs 
Science Board, had to turn down SMI per 
cent of tlie top category of reaesidi 
apgiBatkm this yean several of tiieae 
vroidd have involved work at the SRS. 
A few researchers would make an even 
more fundamental criticism: they would 
say that access to synchrotron sources 
in Europe was quite adequate for the 
research that really needed it — and that 
the £13 million spent on the SRS should 
have gone on research in universities. 

Yet the gamble seems to have paid off. 
Today, scientific communities around 
the world have woken up to the growing 
demand for synchrotron sources. The 
SRS will be the first major source of its 
kind designed exclusively to produce 
electromagnetic radiation for research. 
But soon after will come the Photon 
Factory in Japan and the National Syn- 
chrotron Light Source at Brookhaven in 
New York State. The Brookhaven source 
has the advantage of certain design de- 
velopments that will make it a more 
powerful machine — these came too late 
to be incorporated in the SRS. The 
laboratory at DESY, in Hamburg, will 
be upgraded to include many more beam 
lines — it will eventually have 30 work 
stations just for X-rays, about the same 
as the number of X-ray Stations on the 
SRS. And European scientists are 
abrMdy thinking about building an even 
more sofriiisticated X-ray source that 
would cost around £70 million. □ 



similar measurements on samples of muscle that have been 
extended beyond their normal length. The plan is to look at 
the dianges in the X-ray pattern and attempt to relate 
Oem to shifts in the orientation of the crossbrldges. Smne 
of these ej^erioMnits may well go on the SRS next year 
to see whether the X-ray intensity is high enough. 

X-ray diffraction can show up the structure of substances, 
but it's only a secondary guide to the nature of the atoms 
and molecules present. A tunable X-ray source can also 
add considerable refinement to routine chemical analyses 
based on piddng out the characteristic spectra of atonnic 
elemmits. Conventional X-ray equipment aUowrs researchors 
to identify atomic species and calculate their relative pro- 
pcHTtions. With a synchrotron source, chemists can go a 
step further: they can look at the absorption edge (see 
above) of an atom in a sample and work out the details 
of its chemical environment. A typical edge (Box 4) can 
be divided into three regions — the region leading up to 
the edge, the edge itself, and the ripples that follow 
the edge. These arise when an atom that has absorbed an 
incident X-ray throws off electrons. This type of experiment 
comes into the "quantum interactions of matter" category 
described above. Scientists call these ripples "extended 
X-ray absorption structure — EXAFS — (see Box 4). This is 
a very general technique that can be applied to solids, 
liquids and gases, formed from not only large but also 
smalt molecules. 

The sting in the tail 

All these experiments are examples that point the way 
to whtfl SliS will do. Many of the researchers involved 
lure in fact British: thanks to the hospitality of European 
and US colleagues th^ have been allowed to continue their 



work until the SRS is finally opened to scientists. But these 
researchers form a small and privil^ed core who wfll pass 
on their experience to a much larger group. 

Those who daim that the SRS should never have been 
built (see Box 6) are in the minority. But their views may 
well hint at danger for the future. The Science Research 
Council is also building another source designed for multi- 
disciplinary use, the spallation neutron source (or SNS) 
at its Rutherford Laboratory. But to pay for the source, 
which will cost £44 million, the SRC will have to stop 
funding research that uses the linear accelerator at Hai^ 
well-^the oaiy neutron source in the UK suitable for 
structural research. Some users are understandably irate to 
see their present work cut off while they wait for the SNS, 
whose opening has already been put back from 1982 to 
1984, again, largely through the lack of funds. And scien- 
tists who do not need such expensive equipment, but do 
require smaller grants for equipment to keep research 
aUve in their university departments are beginning to see 
projects that involve big capital expenditures as a threat 
to their future. By the nature of things, the large projects 
become like lumbering elephants that cannot be stopped 
when money is tight: the ant-sized individual grants are 
much easier to chop. 

The Advisory Board for the Research Councils seems to 
have pidced up this particular problem in its recent call 
for a close look at the planning of large capital espenditnre 
in UK science. Worried researchers should be heartened 
by this. But they shouldn't be too critical of the ambitions 
and expensive project in general. To admit that we cannot 
afford such enterprises — either alone or in collaboration 
witii other countries — ^«vill be to accept that tiie UK has 
beomne a scientific backwater. □ 
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Mermaid mummers seek more money 



If you happen to think that 
the country could do with a 
few more Whittles and Bames- 
Wallises, a couple of Cricks 
and a gross of Medawars, and 
if you've a million quid to 
spare, here's what to do. Write 
out a cheque for that small 
sum and send it to the Mer- 
maid Theatre down at Puddle 
Dock hard by Blackfriars 
Bridge here in London. 

It was just over 20 years 
ago that Bernard and 
Josephine Miles established 
the Mermaid in a patched-up, 
bombed-out warehouse, and 
the building rapidly became a 
theatrical shrine. Twelve years 
ago Josephine had an inspira- 
tion and added the Molecule 
Club. Since then more than 



It's rubbish, by Jove 

Of course it is a free world, 
and you're welcome to spend 
your money wherever you 
choose, but we would suggest 
that you don't spend it with 
the advertiser who hides be- 
hind Box D482 of New Scientist 
classified ads. 
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Two weeks ago this person 
asked "is Jupiter a decayed 
neutron star?" In our columns, 
and advised you to check last 
week's issue. Incensed, two 
scientists who had been 
plagued by such notions 
before now, attempted to place 
an ad saying, simply, "No It is 
not!". 

Alas, freedom does not 
extend that far, and their 
attempt to redress the balance 
was not permitted by the 
powers-that-be who decide 
these things. 

And so, last week, there was 
the follow-up ad offering a 
"radical new theory for the 
birth of our solar system". 
Tliere is no need. The stan- 
dard theory works fine. But 
then, so does the advertising 
department. □ 



a million 7-11 year olds have 
been enchanted and instruc- 
ted by a series of rumbustious 
pantomimes which presented 
some of the basic truths about 
light, sound, electricity, and 
mechanics just as if such dust- 
dry school-book subjects were 
fun. And, of course, they are, 
if only you have the necessary 
skill and imagination to make 
them so. 

The Molecule Club staged its 
productions at the Mermaid 
for short seasons several times 
a year, whenever they could 
be fitted in. It also went on 
tour. But a couple of years 
ago the Mermaid closed to 
allow a new theatre to be built 
around the original warehouse, 
at no cost because the scheme 



Beer isn't (so) bad 
for you 

Remember the great beer- 
gives - you - cancer scandal? 
Some jumped-up chemist in 
the US Food and Drug Ad- 
ministration had discovered 
that a great many beers con- 
tained the dreaded nitrosa- 
mines — very bad news indeed 
because nitrosamines definitely 
do cause cancer. No drinker 
took any notice but British 
brewers reacted ferociously 
because the upstarts in the 
FDA actually had the temerity 
to place several of our British 
beers on their nitrosamine 
blacklist. 

The commercial machine 
whined into action and the 
popular press obliged with 
"Hands off the British Pint" 
and "Who Cares if we Drink 
a Tiny Amount of These 
Funny Chemicals?" Brewers 
were at pains to reassure the 
boozing public that such tiny 
quantities of carcinogen really 
couldn't do you any serious 
harm. 

Well, put down that pint 
and prepare for a situation 
update. 

It now sccins that all that 
nationalistic fervour was a 
little out of place, for the FDA 
recently tested various brands 
of beer again and found that 
practically all of them contain 
less of the deadly nitrosa- 
mines than before. It is, 
apparently, a simple matter 
to expunge the offending 
chemicals by adding sulphur 
to the barley as it dries. What 
is more, the brewers say, it 
costs no more to provide the 
drinker with a safe pint. Only 
three of the FDA-tested beers 



cunningly incorporates an 
office block that will pay for 
the theatre. And the new 
Mermaid includes a separate 
250-seat theatre expressly for 
children, where the Molecule 
Club will be able to do its own 
excited thing whenever it 
would like to. 

The club will surely continue 
to inspire the future Whittles 
and so on that we need, but 
not unless you send them that 
million, liecause although the 
building is free the fixtures 
and fittings aren't. It is to buy 
those fixtures and fittings that 
the Mermaid trustees need a 
million. Not a lot to ask in sup- 
port of an effort that inspires 
an interest in science among 
the very young, and which so 
happily joins the two cultures 
in entertainment. □ 



now contain more than five 
parts per billion of nitrosa- 
mine — the level at which the 
FDA steps in. And only one 
of these offending brews is 
British. 

To those of you whose pre- 
ferred tipple is Samuel Smith's 
Old Brewery Pale Ale we say, 
there is no need to fret. The 
old boy told us that the offend- 
ing batch went out in Feb- 
ruary and that since then he 
has had a clean bill of health, 
at least from the Food and 
Drug Administration. □ 

Cover artists 

Walter Cardew is Uie artist 
behind the cover we reproduce 
below. He and other third-year 
pupils at Shene School in East 
Sheen had to design magazine 
covers in Art, and their 
teacher, Eileen Boothroyd, 
sent us a sample. All were 
highly imaginative and very 
entertaining, and we're only 
sorry we haven't the space to 
show you more of their covers, 
and in colour. □ 
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Non-correction 

We've been trying for ages 
to get the Noise Advisory 
Council to correct the gross 
error that made a nonsense 
of its press release on disco 
noise and deafness. You will 
recall (Feedback, 3 July, p 
49) that the NAC got its 
decimal points in a twist and 
translated a 0-025 per cent 
risk of deafness into a 1 in 
40 000 risk. The true figure is 
1 in 4000. Now, a month after 
the incorrect release, the NAC 
has trotted out a cover-up that 
is a two paragraph master- 
piece of bureaucratic wording' 
suitable for framing. 

To obliterate the error a 
batch of completely fresh and 
meaningless figures has been 
lifted at random from the 
original incomprehensible re- 
port. The only hint of a cor- 
rection is a parenthetical 
clause buried among some 
quite different statistics. 

The NAC's purpose is clear, 
at least to us. Recipients of 
this garble will dump it forth- 
with into the nearest waste- 
paper basket and the error 
wfill be perpetuated. But who- 
ever goofed at the NAC will 
be able to declare with clear 
conscience that a correction 
has been issued. And the NAC 
obviously does not want (or 
is not able?) to hear anything 
more about the matter — all 
telephone numbers on the 
latest press release have been 
crudely obliterated. □ 

Mail fool 

Better late than never dept: 
Did you hear about the fine 
trick that the American 
Census Bureau pulled on the 
Post Office? An informant tells 
us that the envelope for re- 
turning the census form had 
the address printed on it side- 
ways so that it wouldn't go 
through the automatic sorting 
machines. What's more, the 
envelope was of an illegal size. 
Hie forms all had to be re- 
turned on 1 April, so apparently 
the PC was swamped with 
undesirable maiL □ 
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1980 is an important year for 
space exploration. Europe's new 
Ariane rocket is being tested, 
and the United States is to fly the 
first reusable Space Shuttle to 
carry astronauts and scientists 
into space. Satellites in orbit 
around the Earth can show us 
what the weather is doing, and 
they can seek out valuable 
resources from on high. 
Spacecraft are sending back to 
Earth photographs and scientific 
measurements of the planets. 
What do you think of all this? 
Why do we want to go into 
space? Is it part of man's desire 
to colonise the planets? Or is it a 
waste of money? What would you 

do in orbit? 



Send us up to 1500 words on this 
theme and you could win one of 
the following prizes: 

£50 for the winner 

£25 for two 2nd prizes. 
The judges will take the entrants' 
ages into account. And the results 
will appear in the 4 September 
issue of New Scientist. All three 
winners will be offered bursaries 
to attend, free of charge, the 
142nd annual meeting of the BA at 
Salford University, 1-5 September. 
The winners and five runners-up 
will be given a free subscription 
for one year to New Scientist and 
one year's membership of the 
British Association Young 
Scientists. 



Entries should be typed or written in English, using only one side of the paper and double spacing. On 
the top left hand comer of the first page give your full name and address and date of birth. Put your 
name on every sheet. The competition closes on 8 August. The judges will include Michael Kcnward, editor 
of New Scientist, and Alec Hughes of BAYS. Post your entry to Pat O'Flanagan, 
Rm 2837, King's Reach Tower, Stamford St, London SEl. 
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In breadth and not in length 

Prince of Physicians was the title given to a man born a 
thousand years ago next month. Abu All Ibn Sina — known to the 
West as Avicenna — was perhaps the most influential of the 
philosopher-scientists of Islam In its medieval heyday. His book. 
The Qanun, is universally recognised as the most famous single 
work of its Idnd in the history of medicine. 

Avicenna was born near Bukhara, in what is now Soviet 
Uzbekistan, in the year 980. His father was a local governor for 
the Persian Samanid dynasty in Bukhara and the boy grew up at 
court. He was given a good 



education and in his autobio- 
graphy he tells us that he knew 
the Quran by heart by the time 
he was 10 and then went on to 
study logic and mathematics. 
By the age of 14 he found 
himself ahead of his teachers 
— ^he maintains that he was 
teaching them rather than the 
other way round — so from 
ttien on he conducted his own 
studies. He wrote: "I desired 
to study medicine ... It is 
not a difficult science and 
naturally 1 excelled in it in a 
very short time so that quali- 
fied physicians began to read 
medicine with me." 

By his 18th birthday 
Avicenna claimed to have 
"mastered all the sciences". 
He had been helped in his 
studies by gaining access to 
the magnificent library of the 
Samanid princes of Bukhara 
as a reward for curing the 
Sultan of some obscure 
malady. He then turned to 
writing. First, it was a com- 
pendium for a neighbour; then 
around 20 volumes on law fol- 
lowed by a book on ethics. 

When Avicenna was in his 
early twenties, the Samanid 
dynasty fell to invading Turks 
and he was forced to leave 
Bukhara. He crossed the 
desert to Persia where he 
sought patronage at the court 
of first one and then another 
of the princes ruling various 
provinces of the country. 
From that time on he led an 
unsettled life: sometimes in 
favour at court, sometimes 
forced to flee for his life. At 
one time in Hamadan he was 
even made wazir, or prime 
minister. Towards the end of 
his life he settled in Isfahan 
but in 1037 the city was be- 
seiged and he returned to 
Hamadan where he died of 
colic at the age of 58. 

Despite the ups and downs 
of Avicenna's life, he managed 
to turn out an amazing corpus 
of writings. However, his main 
claim to fame rests on two 
enormous books, The Shifa' 
and The Qanun. 

The Shifa' is a vast philo- 
sophical and scientific encyclo- 



pedia, probably the largest 
work of its kind ever written 
by one man. Avicenna's philo- 
sophy in The Shifa' owes a 
great deal to Aristotle and to 
other Greek influences as 
well as to Neo-Platonism. 
Essentially he was trying to 
reconcile the rational specu- 
lations of the Greeks with the 
revealed religion of Islam. He 
faced considerable criticism 
because his thought under- 
mined fundamental Muslim 
beliefs concerning creation 
and resurrection and after his 
death there was a general re- 
action against his philosophy. 

It is as a doctor that 
Avicenna is best known and 
The Qanun — or Canon of 
Medicine — ^proved his most in- 




I^ft Physician, 
philosopher arid bon 
viveur, Abu Ali Ibn 
Sina — this engraving 
probably owes 
little to its 
subject's true 
appearance and 
character 



fluential work. It was a funda- 
mental medical textbook in 
European universities from 
the 12th to the 17th centuries 
and it is still studied in parts 
of the E^st today. There are 
five books. The first two deal 
with physiology, pathology 
and hygiene, the third and 
fourth with methods of treat- 
ment and the last analyses 




A page from a Hebrew edition of The Qanun showing a 
pharmacy; various treatments are also illustrated 



medicines and describes their 
preparation. 

In all his work Avicenna 
constantly threw out provoca- 
tive ideas and suggested 
methods of inquiry. Fre- 
quently he pointed the way to 
important discoveries. To take 
one example, his conception of 
the eye as an optical instru- 
ment started a train of 
thought which led to the solu- 
tion by the 16th century 
Bavarian scientist, Johannes 
Kepler, of how the image is 
formed on the retina. His 
passion for logical, experi- 
mental investigation meant 
that he was often to be found 
at the start of an important 
new conception. This is where 
his influence on scientific 
thought seems greatest. 

Avicenna's memory is re- 
vered everywhere by scholars 
and scientists but in the East 
he is also remembered by un- 
educated people unable to 
read his books. The Iranians 
still tell stories about his 
supernatural memory, and his 
supernaturally acute hearing. 
In folk memory he appears as 
a wizard, as someone more 
than human. This "larger than 
life" reputation is probably 
due to his versatility and the 
intensity with which he threw 
himself into whatever he was 
doing at a particular moment. 
He loved the physical 
pleasures of life almost as 
much as his intellectual work. 
Wine — despite the Muslim 
prohibition — he found a neces- 
sity and his passion for sexual 
enjoyment is believed to have 
hastened his death. To those 
who reproached him he re- 
plied: "I want my years in 
breadth and not in length." 

Audrey Wright 



314 



New Scientist 24 July 1980 




Bug business 

I read with interest Stephanie 
Yanchinski's article "Microbes 
at work — but is the price too 
high?" (3 July, p 12). It 
attempted to give a balanced 
appraisal of biotedinology 
and its role in the UK 
economy rather than adopting 
the fashicMiable stance of 
simply proposing that we must 
have more "biotechnology". 

TTie original idea for a 
biochemical company came 
from industry, that is, the 
parent company of the 
Whatman Group, and 
Whatman Biochemicals Ltd 
was subsequently set up as 
a joint venture with 50 per 
cent of the funding coming 
from the National Research 
Development Council. 
Whatman Biochemicals was 
not in a position in 1974 to 
make the cmisiderable 
investment involved in the 
manufacture and marketing 
of diagnostic reagent kits. 

The board of Whatman 
Biochemicals has considered 
a number of expansion 
proposals since the company 
was formed, but all these 
proposals have floundered on 
the inability of the schemes 
to generate sufficient profit 
fr(»n the investment involved. 
This fundamental industrial 
necessity is often forgotten by 
the biotecfanologists in 
university and civil service 
establishments when 
considering industrial 
exploitation of research work. 
The government might 
consider that by creating a 
climate for investment it will 
promote this new industry far 
more than by interfering 
directly. 

Until the investment climate 



is right, biotechnology will 
not, in my opinion, get off the 
ground in the UK. 
Unfortunately, since the 
mid-1970s the climate has not 
been right for investment 
and current high interest 
rates, high inflation and poor 
business confidence does not 
encourage long-term 
investment. Even the salvation 
of large export markets, 
whidi has been important to 
Whatman Biochemicals 
(greater than 90 per cent of 
its sales of enzyme products 
in every year since 1970 have 
been abroad), cannot now be 
relied upon because of the 
strengthening pound. 

A further important factor 
which could hinder the 
development of biotechnology 
in the UK, is the gulf which 
exists between industry and 
researdi establidmients. In 
other countries, and 
particularly in Japan, close 
Unks exist between specific 
companies and universities. 

Ideas of commercial 
significance are directed along 
a profitable path at an earlier 
point than is possible, with 
the "arms-length" attitude in 
the UK. A consequence of tiiis 
collaboration is that the cost 
of development ideas is less 
in those countries. Unless, 
and until current attitudes in 
the UK change, in order to 
bridge the gap between 
industry and academia, further 
ideas will remain unexploited 
by British industry and 
research establishments will 
continue to be dismayed by 
the poor return their 
licensing arrangements 
generate, 
r. J. Langley 

Whatman Biochemicals Ltd 

Maidstone 



Unclear debate 

Jeremy Bugler lists a number 
of exceedingly unlikely 
scenarios for damaging the 
cans carrying radioactive 
waste but gives no indication 
of how the non-volatile fuel 
carried could lead to any 
serious distribution of active 
material ("Nuclear waste 
through Britain's cities", 26 
June, p 406). The idea that 
one of the carrying vessels 
should be subjected for a 
matter of hours to 
temperatures of 800°C or so 
in the middle of a big city 
apparently without anyone 
even taking enough notice of 
the situation to play a fire 
hose on it from a distance 
seems to me frankly incredible 
even if it is tedmically 
possible to c<mstruct an 
accident in which a second 
train carrying specially 
inflammable material should 
be involved in the same 
accident. 

Equally impossible to accept, 
is a scenario in which the 
container vessel could be 
anashed in a a^sion. One 
can imagine a possible crash 
in whidi the container was 
left across a line and in which 
it was then struck by the 
engine of another train 
travelling at high speed. An 
impacting engine is not, 
however, comparable with a 
soUd concrete platform. The 
front of the engine would be 
crushed by impact so that 
the force applied to the 
container would last mudi 
longer and be correspondingly 
less. 

Even more importantly, the 
effects of damage to the 
container which could allow 
the cooling water to run out, 



or by some means unclear to 
me could permit the 
emergence of some fuel 
elements, are far less serious 
than would be the effects of 
an accident occurring in 
similar impact conditions to 
any of a number of industrial 
chemicals, oil fuel, or 
industrial explosives. It is 
again impossible to beUeve 
that the fuel would be left to 
heat up indefinitely without 
attempts to cool it and 
although the direct radiation 
from the fuel would 
undoubtedly make it necessary 
to evacuate the neighbouring 
houses there would be 
enormously more time 
available before serious injury 
was incurred than there would 
be if poisonous volatile 
chemicals, let al<«e liquified 
natural gas or petrol, should 
be similarly sma^ed with a 
resulting splash over a 
considerable area. 

The catastrophic accidents 
which can and of course will 
occur frmn time to time in all 
of the major technologies 
have, for the very reason that 
they would be catastrophic, 
received enormous care and 
attention. In practice, as can 
be seen from the history of 
the past 50 years or so, far 
more individuals per year are 
killed in minm- accidents than 
in the much more carefully 
studied major ones. I am not 
suggesting that the carriage 
of explosives, oil or chemicals 
should also be banned from 
passing through big cities. 
They could, of course, be split 
up into far smaller quantities 
and sent by other forms of 
transport avoiding all towns, 
but the total of people killed 
as a result of many smaller 
accidents would certainly be 



Grimbledon Down 



Bill Tidy 
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Locker combinatioffis 



Robert Eastaway 



On the way to school one morning James's friend Richard, 
who has quite a head for figures, was teUing James about 
the school locker numbers of himself and his two brothers, 
Peter and Quentin. All three numbers lie between 100 and 
1000. 

"My number is divisible both by Peter's number and by 
the diflference between Peter's and Quentin's," said 
Richard, "and Peter's number is Quentin's number with 
its digits reversed." He then told James by how much 
Peter's and Quentin's numbers differed and James was 
then able to work out each boy's locker number. 

What are the locker numbers of the three boys? 

A £5 book token will be awarded to the sender of the first 
correct solution opened on Wednesday. 6 August. Please send 
entries to Enigma No 68, New Scientist, King's Reach Tower, 
Stamford Street, London SEl 9LS. The Editor's decision is 
final. The vnnner of Enigma No 65, Plus and Minus, was 
M. J. Baggs, of London. 

Plus and Minus Answer to Enigma 65 

-7, 12, -7, -7, 12, -7, -7, 12, -7, 12, -7, -7, 12, 
-7, -7, 12, -7. 

There are 17 integers in the row. 8 successive numbers 
sum to 1; 11 successive sum to —1. 



far greater. 

It would clearly be sensible 
to ensure that nuclear waste, 
like tanks full of chloride or 
explosives, should travel in 
the middle of trains with 
innocuous and mechanically 
weaker containers in front 
and behind them and it would 
also be sensible to avoid 
running them at the speeds 
of advanced passenger trains. 
Given this, we vyrould do better 
to settle down to worry about 
the places in which really 
large numbers of people are 
dying now as a result of 
traditional practices which 
have not been studied so well> 
as have the novel ones. 
J. H. Fremlin Birmingham 

Allopurinol 

Jeremy Cherfas in "Drug for 
muscular dystrophy raises a 
storm" (This Week, 12 June, 
p 229) attempts to treat the 
discussions concerning the use 
of allopurinol in the treatment 
of Duchenne muscular 
dystrophy in an objective 
light. While I think a 
reasonable attempt was made 
to accomplish that goal, I 
believe the article put the 
Muscular Dystrophy Group of 
Great Britain in a somewhat 
unfavourable light. While 
£1 - 3 million may seem a 
huge amount of money, it is a 
relatively small amount to 



support the research in Great 
Britain on muscular dystrophy. 
To imply that it should be 
spent supporting Dr W. H. S. 
Thompson, without reference 
to scientific criticism of the 
project, is unfair. 

Approximately I '2 years ago 
I had the opportunity of 
attending a meeting sponsored 
by the Muscular Dystrophy 
Group. I was favourably 
impressed with the excellence 
and dedication of the group's 
medical research committee. 
One must also be made aware 
of the difficult task of dividing 
a limited amount of funds 
between worthy projects that 
require more funds than may 
be available. This then 
becomes a question of 
scientific excellence and 
priority. The Muscular 
Dystrophy Group of Great 
Britain is one of the finest 
organisations of its type in the 
world. I do not think it is 
well served by intimating that 
the group, in the words of 
Dr Thompson, has become 
"chained to the rock of the 
incurability of muscular 
dystrophy and will never set 
itself free". It may be more 
accurate to report that the 
weight of evidence in support 
of Dr Thompson's claims has 
not supported a role of 
allopurinol in the "curability" 
of muscular dystrophy. 

This is the sort of problem 



that recurs each time a new 
magic bullet is presented to 
the scientific community. It 
may be revealing to discover 
the causes and criticisms 
leading to the "five rejections 
from British journals". The 
Muscular Dystrophy Group 
was cast in an undeserved, 
unfavourable light by your 
article. 

Allen D. Roses 
Chief, Division of Neurology 
Duke University Medical 
Center 

Durham, North Carolina 

Smear? 

Contrary to your report 
"Clean-up for solvents 
market" (Technology, 19 
June, p 315) we have no 
intention of closing our 
tri/per plant at the end of 
the decade and we intend to 
continue manufacture of these 
products. 

First, they will remain 
in strong demand for key 
applications in industry — 
trichloroethylene in metal 
cleaning by vapour methods 
and related activities, and 
perchloroethylene for dry 
cleaning and textile 
applications. 

Secondly, used properly, 
so that exposure of operators 
is at or below the threshold 
limit value (TLV) of 100 
ppm, they have no significant 
effect on human health. This 
is confirmed by a wide range 
of toxicological studies. 

We believe that Genklene 
will gain ground progressively 
against trichloroethylene in 
the metal cleaning and 
formulation markets because 
its properties result in lower 
solvent consumption and 
energy savings with the 
additional benefit of lower 
toxicity, which is particularly 
relevant in cold cleaning 
applications. It will also 
replace cold cleaning with 
flammable solvents, some of 
which are also more toxic 
than Genklene. 

There is no evidence of 
carcinogenic hazard from 
Genklene. Tests done by the 
National Cancer Institute in 
the United States where 
massive doses were fed in 
corn oil directly into the 
stomach of rats and mice 
failed to produce any 
carcinogenic effects due to 
1.1. 1-trichloroe thane. 

Although the work is to be 
repeated by the National 
Cancer Institute this is 
because sudi high levels of 
1.1.1-tridiloroethane were used 



in the original study as to 
cause a higher death rate 
than normally acceptable in 
such studies. The implication 
in your article that the 
second study might reverse 
the results of the first is 
misleading. ICI's overall view 
of the safety of Genklene is 
based on a review of other 
reported work including a 
long term inhalation study on 
rats at three and five times 
TLV and which showed no 
incidence of cancer above 
the controls. 

We would also point out 
that Genklene does not 
contain acrylonitrile as a 
stabiliser. 
L. Allen 

ICI Mond Division Runcorn 



Atishoo! . . . 

S. W. Widdowson of York 
wondered why it was 
sometimes necessary to 
precipitate a sneeze by looking 
at a bright light (Letters, 
26 June, p 417). 

Several reflex actions occur 
when the eye is suddenly 
subjected to bright light : the 
pupil contracts and the 
lachrymal glands release their 
salty secretion. The tears pour 
over the eye and down the 
lachrymal duct from which 




they flow into the upper 
region of the nasal passages. 
The sudden arrival of the 
tears irritates the mucous 
membrane and triggers the 
sneeze. This will occur more 
readily if the mucous 
membrane is already 
sensitised because you have 
a common cold, but it will also 
occur if, for example, you 
come out of a dark building 
into bright sunshine. 
Emotional tears do not appear 
to produce the same effect 
quite so readily perhaps 
because the tears are produced 
in a more controlled and 
gradual manner. Atishoo. 
Gerald Legg 



Cc 
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. . . Bless you! 

I was interested to read S. W. 
Widdowson's letter asking 
why it is sometimes necessary 
to look at a bright light in 
order to precipitate a sneeze. 

My spouse experiences the 
same phenomenon (I don't), 
and we have had several 
discussions on this matter. I 
personally am inclined to view 
it as an example of classical 
(Pavlovian) conditioning, 
brought about by the slight 
lifting of the face which 
occurs just before a sneeze. 
Since light sources are 
commonly overhead — in the 
open sky, or indoors — the 
connection between the light 
and the sneeze can be easily 
forged. 

N. J. Hayes Leeds 

Vegetable sanctuaries 

Catherine Caufield's article 
"Petty patents for plants" 
(Forum, 10 July, p 128) makes 
the sensible suggestion that 
varieties introduced before 
1950 should be exempt from 
the "distinctness, uniformity 
and stability" (DUS) 
requirements in the Seeds 
Regulations 1979. This will be 
opposed furiously by the 
multinational seed companies 
because it makes it possible to 
market old varieties that are 
not Fl hybrids, which have the 
commercial advantage that the 
customer cannot grow his own 
seed, like the farmers who 
bought new seed only every 
seven years. Regulations to 
make it illegal to sell cars older 
than 12 months would be 
equally welcomed by the motor 
industry with the authorities 
insisting that the aim was to 
protect the consumer against 
buying cars with worn tyres 
and other defects that show 
jifter a year's wear. Many Fl 
hybrids are indeed excellent. 
But the consumer should still 
be entitled to make his own 
choice. 

The disadvantage of relying 
solely on gene banks to 
preserve genetic diversity is 
illustrated by the case of 
potato wart disease 
(Synchytrium endobioticum) 
which appeared in 1888. In 
1908 it became a notifiable 
disease, and in 1909 C. G. 
Gough, a Ministry of 
Agriculture inspector, 
observed that Snowdrop and 
Golden Wonder, were never 
attacked. From these two all 
modem immune varieties have 
been bred. Had only the 
popular, but non-immune 



continoed 

variety, King Edward been 
grovm, and all the others been 
safely tucked away in a gene 
bank, we should never have 
known that breeding for 
immunity was possible. 

My association has been 
campaigning ever since 1975 
for the preservation of our 
genetic heritage of vegetables, 
and has started a chain of 
"vegetable sanctuaries" in 
stately homes. The first is now 
in operation at Dean's Court, 
Wimborne, Dorset. Here, a 
selection of varieties from the 
past will be grown and 
maintained, so that 
performance under future 
conditions of climate, pollution 
and new pests and diseases 
could be studied by public and 
plant breeders. They will 
eventually be serving 
vegetables, ancient and 
modern, to enable people to 
appreciate flavours that 
seedsmen may have to 
reconsider as valuable. 

Vegetable sanctuaries across 
Europe to preserve the 
hundreds of peasant-raised 
varieties threatened by genetic 
wipeout as EEC regulations 
apply to Greece, Spain and 
Portugal especially, are even 
more important. Does any 
reader know of any trust or 
foundation prepared to fund 
such a project? 
Lawrence D. Hills 
Henry Doubleday Research 

Association Backing 

Not so new 

1 was astounded to read that 
"Bang and Olufsen, the Danish 
audio and TV manufacturer, 
has developed a new form of 
drive motor for use in 
gramophones . . ." (see 
Technology, 19 June, p 314). 

Hasn't anyone seen an EMI 
auto-change mechanism of the 
1930s? These magnificent units 
were fitted to all the HMV, 
Marconi and Columbia 
radiograms of the period. The 
motor was merely a powerful 
disc "electricity meter" type. 
But also there was a pre-war 
Thorens that actually used the 
cup principle. Admittedly the 
speed on all these was 
controlled cmly by the old- 
fashicmed governor. 
R. Earl Ramsgate 

Blank verse? 

The speciously "personalised" 
letters which so irritate Ronald 
Jeffels (.Forum, 12 June, p 268) 
are not a new phenomenon. 

"I warrant he hath a 
thousand of these letters, writ 




with blank space for different 
names" (Shakespeare, The 
Merry Wives of Windsor, act 
2, scene 1). 

Tony Durham London 



Databases 

The Science Research Council 
has set up a working party to 
report on the needs of its 
users for databases, database 
management systems, 
information retrieval and any 
related facilities such as 
long-term archival storage of 
data (Comment, 10 July, 
p 91). The aims are to : 

1. Identify individuals and 
user communities. 

2. Establish which particular 
features of data storage and 
retrieval they need. 

3. Visit sites already using 
database management 
systems, with a view to 
selecting one (or possibly 
several) systems for central 
support. 

4. Produce a report containing 
a summary of the users' 
current and projected needs 
for data storage and access, 
together with 

recommendations of suitable 
database management systems, 
funding and likely manpower 
requirements. 

Members of the working 
party are distributing a 
questionnaire to their 
colleagues in an attempt to 
collect this information. 
However, there may be 
scientists, not yet known to us, 
who are contemplating 
SRC-sponsored research which 
will need a database 
management system. If anyone 
reading this note would like to 
help us by completing a copy 
of the questionnaire, please 
apply to Mrs J. O. Lay, 
Ciomputing Divisicm, Atlas 
Centre, tlutherford and 
Appletoil Laboratories, 
Chilton, bidcot, Oxon 
0X11 OQX. 
K. M. Crennell 

Chairman of the SRC Working 
Party on Databases and 
Database Management 
Systems Didcot 
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Dutch elm disease 

The criticisras made by John 
Benyon ("Dutch elm disease: 
a catalogue of follies, 3 July, 
p 20) of the measures taken 
against Dutch elm disease 
have already been considered 
in detail and rejected by the 
Parliamentary Commissioner 
in his Seventh Report for 
Session 1979-80 (HMSO 
London, pp 19, £1-50). It is 
surprising that Benyon makes 
no reference to this report. A 
summary of the most 
important steps as they were 
taken can also be found in 
successive Forestry 
Commission Annual Reports 
from 1969/70 onwards. 

To deal with the matter 
fully would need a substantial 
paper, including comparisons 
of experience in this field with 
that of other alien or 
erstwhile alien pests and 
diseases such as the Colorado 
beetle and fireblight of pears 
and other Rosaceae. A paper 
including such comparisons 
will shortly be published by 
the British Association of 
Nature Conservationists 
(Phillips, in the press). As so 
much is readily available in 
the reports mentioned above I 
will make only a few 
comments here. 

When dealing with plant 
health problems the 
authorities can make their 
decisions using only the 
information available at the 
time, and without the benefit 
of hindsight. The scale of their 
operations is also limited by 
their resources both of money 
and manpower. 

When the present Dutch 
elm disease epidemic began, 
the aggressive strain of 
Ceratocystis ulmi was 
unknown. This key fact would 
have indicated that we were 
confronted with what was in 
effect a new disease, and not 
Dutch elm disease in the form 
previously experienced. 
Neither the Forestry 
Commission nor any other 
body in Britain or elsewhere 
could have been aware that 
the new strain was present in 
North America. This is 
because the native American 
elms were all highly and 
uniformly susceptible to the 
older, non-aggressive strain 
of C. ulmi (and so no 
differential effects were visible 
to American workers studying 
the disease). In addition, for 



some reason not fully known, 
European elms were relatively 
unaffected when grown in 
North America. 

Plant health legislation is an 
international matter and is 
subject to international 
agreements, as a result of 
which legislation is not 
introduced to prevent the 
entry of diseases already 
present. Dutch elm disease has 
been well established in 
Britain since before 1927. 

With regard to resources, 
it is by no means true to say 
that the government made 
none available. In 1972 and 
1973 the Forestry Commission 
provided £250 000 to assist 
local authorities, and in later 
years the government, through 
the Countryside Commission, 
supplied grants for disease 



of a loss of 13 per cent of the 
elms in this area, however, 
dates back to 1976 (when 
other internal evidence would 
seem to indicate that Benyon 
either wrote his paper, or 
ceased to follow the available 
literature), and the East Sussex 
losses have now reached 
45 per cent. 

The Parliamentary 
Commissioner, in the report 
mentioned above, points out 
that "when some natural 
disaster of this kind threatens 
or occurs it is really up to the 
individuals at risk and the 
nation as a whole to decide 
what proportion of their total 
resources should be diverted 
from other purposes to that of 
trying, often with less than 
certain hope of ultimate 
success, to avert or mitigate 




control in certain areas. The 
Forestry Commission has 
spent substantial sums in 
surveys of the disease, the 
organisation of meetings to 
provide information and 
advice, the running of courses 
for local authority surveyors 
and inspectors, in its 
continuing research 
programme and in the 
preparation and eidministration 
of the legislation aimed at the 
control of the disease. The 
research councils have also 
sponsored research using 
government funds. East 
Sussex, to which Benyon 
refers, has waged a relatively 
successful campaign using its 
own resources supplemented 
by funds from the Countryside 
Commission. Benyon's figure 



the dangers feared". Those 
concerned, the Forestry 
Commission, the Countryside 
Commission, the local 
authorities and others, made 
the best use they could at the 
time of the information and 
resources at their command. 

The success achieved in 
slowing the advance of the 
disease varied in different 
parts of the country because 
in a few areas, like East 
Sussex, conditions were 
exceptionally favourable in 
that the elm population was 
isolated and an active and 
vigorous campaign began when 
disease levels were low, 
whereas elsewhere this was 
not so. The same applied in 
all countries affected by the 
disease, for in none has it 



proved possible to stem the 
advance of the aggressive 
strain of C. ulmi. Neither were 
other European countries able 
to keep this strain from 
entering their territories 
although forewarned by our 
experience. 

The points which Benyon 
raises on the timing of 
legislation on sanitation 
felling and on restrictions on 
the movement of logs, and on 
the changes which occurred 
in response to changing 
circumstances as the campaign 
progressed are dealt with 
fully in the reports mentioned 
above. The reader is therefore 
referred to this published and 
readily available material. 

Finally, while there is no 
evidence whatsoever to 
support Benyon's suggestion 
that Dutch elm disease can be 
eradicated, work towards 
the control of the disease 
continues. In the more 
northerly areas some of the 
elms are slightly more 
resistant than the English elm 
which predominates in the 
south. Towards the north the 
elms are also less closely 
spaced, and the climate slows 
down the activity of the vector 
beetles. In the south, there is 
some evidence that with the 
loss of so many mature elms, 
beetle populations have fallen, 
and the millions of elm 
suckers in hedgerows, though 
susceptible, are less at risk 
than in the past. Time alone 
will show whether they in 
their turn succumb when they 
become large enough to 
provide breeding sites for the 
scolytid beetles. Observation 
plots are being used to 
monitor this situation. 

Work is also continuing on 
new and promising methods 
of limiting the disease, on the 
potential for further variations 
in the pathogenicity of the 
fungus, and on the selection 
and breeding of varieties 
resistant to the disease. 
Attention must also continue 
to be paid to the planting of 
trees other than elms to 
diversify the countryside and 
render the overall tree 
population less vulnerable to 
attack. The major reasons for 
the rapid spread of disease in 
this case were not only the 
presence of effective vectors 
but also the existence 
througfhout the countryside of 
a continuous network of very 
susceptible trees. 
D. H. Phillips 

Chief Research Officer (South) 
The Forestry Commission 
Alice Holt Lodge Famham 
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APPOINTMENTS AND SITUATIONS VACANT 




Looking for 
the intellectual stimulus of 
R&D with a world leader? 



Wiggins Teape Limited is an 
international company acknowl- 
edged as a world leader in the 
manufacture and sales of a wide 
range of industrial and speciality 
papers. 

Here at Butlers Court in 
Beaconsfield we are expanding our 
Research and Development centre 
which is committed to Iceepmg the 
company at the forefront of this 
industry in a time of rapidly 
changing technology 

We can therefore offer challeng- 
ing and rewarding opportunities to 
newly qualified or experienced 
graduates with a good degree in 
a science subject, preferably 
chemistry materials science or 
physics, in two key areas of 
activity: 

• One of our greatest successes 
in recent years has been the 
development of our IDEM brand of 
carbonless copy paper which has 
revolutionised office systems. 
There have been significant 
developments in this field and we 
are currently expanding the team 
working on vital and fast-moving 



projects relating paper and clay 
coating properties to product 
performance. 

• We are continually developing 
our range of packaging papers to 
meet the present and future needs 
of the flexible packaging industry 
Around 2 years' experience in the 
packaging industry would be 
preferred. 

Salaries are attractive and 
will certainly appeal to those 
with the necessary ability A range 
of benefits includes flexible 
working hours, a non-contributory 
pension scheme, generous 
luncheon vouchers and an ideal 
working environment in an old 
country house set in magnificent 
grounds. 

If you would like more 
information telephone Alison 
Green, or write to her with brief 
details of your experience and 
qualifications. 
Personnel Department, 
Wiggins Teape Research & 
Development Ltd., Butlers Court, 
Beaconsfield, Bucks. 
Tel: Beaconsfield (04946) 5652. 



UMIST 

DEPARTMENT OF HATHEMATICS 

POSTDOaORAL RESEARCH 
ASSISTANT 

REF: MAT/I23/AI. The successful 
candidate for this SRC supported 
post will be required to collaborate 
with Dr D. A. Williams on Time 
Dependent Interstellar Chemistry. 
The work will have applications to 
the chemistry of star formation, 
interaction of young stars with the 
interstellar medium, interstellar 
shocks, expandinf circumstellar 
shells, and other interstellar 
situations. Applicants must have 
extensive computing experience 
on large computers, preferably in 
astrophysics or in physics. A 
background in chemistry will be 
an advantage. The appointment 
will be for up to three years and 
will begin on I October 1980. 
Salary will be on the range £5052- 
£6399 per annum. 
Requests for application forms, 
quoting the above reference, 
should be addressed to the 
Registrar, Room B6, UMIST, 
PO Box 88, Manchester M60 
IQO. The closing date is 8 
August, 1980. 



LONDON SCHOOL OF 
HYGIENE AND TROPICAL 
MEDICINE 

Keppel Street, 
London WCIE 7HT 
POSTDOCTORAL RESEARCH 
FELLOW 

Required for a period of up to 
three years in the Department of 
Medical Microbiology to work on 
the sero-diagnosis and immunology 
of non A non B hepatitis. Posses- 
sion of a good honours degree in 
microbiology is essential, and re- 
search experience in either medi- 
cal virology or immunology will 
be an advantage. 

Salary £5792-£7476 depending on 
experience and qualifications. For 
further detail-s, contact Dr C. R. 
Howard (Tel: 01-636.8636, ext 292). 



ROYAL 

POSTORADUATE MEDICAL SCHOOL 

MRC Unit (or 
Lmbormtory Studlas of Tub«rculofti« 
(Honorary Dirtetor, 
Prol««ftor D. A. Mitchlvon) 

RESEARCH 
ASSISTANT 

Applications are invitad from graduates in 
Biological Science who have at least 2 years 
experience In cellular immunology. The 
successful candidate will assist Dr Ann Rees 
in studies o( cell mediated immunity of 
mycobacterial infections in man and in 
mouse models. Starting salary on scale 
£4950-£5S1S, Including London Weighting. 
Appointment for 4 years. Applicalion forms, 
together with further details, from Personnel 
Office, Royal Postgraduate Medical 
School, ISO Du Cane Road, London W12 
•HS. quoting ref no 5/DAM. Closing date 
7August. IM*. 



Cor 
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Career Openings in 
Reseorch ma Deyelapment 

SPEKEi RUNCORN 

We are responsible for the UK manufacture of Glaxo pharmaceuticals and their sale in this country. The 
Company's sites at Speke and Runcorn near Liverpool have a strong commitment to the development and 
manufacture of both human and veterinary vaccines and clinical biochemicals 

GRADUATE VIROLOGIST/HHICROBIOLOGIST 

As a result of a planned expansion of the Company's research and development interests in the field of 
vaccines and virology, a number of opportunities for graduate virologists/microbiologists will arise shortly at 
our Biologicals establishment at Speke. Applications are invited from graduates with a good honours degree 
in an appropriate subject, either newly qualified or with up to 5 years' post graduate experience. 

Successful applicants will Join an established team of scientists engaged on a research programme designed 
to develop new vaccines for human and veterinary use and to search for new antiviral products. 

Candidates should have a thorough knowledge of basic virological techniques including tissue culture and 
animal work, and an interest in immunology or viral biochemistry would be an advantage. A strong commit- 
ment to research work within a commercial organisation and an ability to make constructive contributions to 
our research programme are essential. 

GRADUATE BIOCHEMIST 

This appointment is for a Research Assistant to Join a small Research and Development team, located at 
Runcorn. The work of the unit is concerned with biochemicals in demand for clinical purposes: the anti- 
coagulant. Heparin, being of particular interest. There are strong links between the work of the R&D team 
and large scale production, but they are not confined solely to problems in this area. 



The Company offers attractive conditions of employment including non-contributory pension and life 
assurance schemes with the opportunity of sharing in the Group 's profitability. Relocation assistance will be 
available if applicable. 

For an application form, please write to or telephone: Mr. G. Salisbury, Personnel Manager, Glaxo Operations 
UK Limited, Speke, Liverpool L24 9JD. Tel: (051)488 1887, quoting ref. AQ.U9. 



GLAXO OPERATIONS 



Information Scientist 

Shell Research Limited, are looking for an Information Scientist to join a small team 
of Information Officers in the Information and Qjmmunications Division at 
Sittingbourne, Kent. 

The team provides an information and patent service for the scientists and managers 
in the laboratory both by direct involvement with individuals and by participation in 
specific projects. This in turn involves the application of on-line computer and manual 
techniques to published and internally generated data. 

Applicants should be graduate chemists preferably with post graduate qualifications in 
Information Science. Some years experience in information work is essentia! and 
familiarity w ith on-line systems and search techniques is desirable. Candidates should 
possess good communications skills and have the ability to establish close working 
relationships with research scientists. 

If \ou feel you would be interested in working in a modem laboratory in the Kent 
countryside for a Company which offers a competitive salary, a first class pension 
scheme, flexible working hours and sports and social facilities, please write or 
telephone for an application form to: 

Shell Research Limited, Recruitment Division (N2), PNEL/21, Shell Centre, 
London SEi 7NA. Telephone: 01-934 2948. 




Pass it on. 

The principles of electronic warfare. How the RAF 
uses the silicon chip. The fundamentals of modem engine 
technology. These are the kind of subjects that would be 
on your syllabus as an Education and Training Officer in 
the Royal Air Force. And you'll find that youTl be teaching 
these subjects in almost ideal conditions. 

You'll have the best instmctional aids at your disposal 
You'll have small classes, generally of around 20 people, 
ranging from young apprentices ana technicians at our 
schools of technicaltraining to officers on post-graduate 
courses. And you'll find that those people will be really 
keen to learn. 

But being an Education Officer in the Royal Air Force 
means doing a lot more than just teaching. 

Since you'll be teaching very advanced technology, 
you'll have to leam much of it at first hand. You'll work 
closely with our other Education Officers and benefit from 
their experience. You'll go through the latest publications 
wdth a fine toothcomb. And help decide which information 
should be built into the various courses. 

You might visit the research and development depart- 
ments of both the RAF and our equipment manufacturers. 

Then, as well as all this, you'll have the varied responsi- 
bilities and rewards that go with being an RAF officer. 

It's a demanding career, we admit But the people we're 
looking for probably wouldn't want it any other way. 

If aB this has aroused your interest, we'd like to hear 
firom you. We'll then write and explain it all in more detail 

We'll tell you about the sports facilities and the social 
life. We'll give you the details of our gratuity-earning Short 
Service Commissions which range from 3 to 6 years and 
also of the 16-year pensionable commission. Then, if you 
apply and are accepted, we'll ask you to join us on a starting 
salary which could be as much as ^8,713 p.a. depending 
on your qualifications and experience. 

QUALIFICATIONS. You may apply to be an Educarion and Traininig Officer if you have 
never taught but hold an HNC together wi thaGCE'O'levelinEnglishlan guaee (or equiva- 
lents to these) or, better still, a Degree in any Engineering subject, or in Phvsics, Matheniatics 



or a computing discipline. We'd train you to 
become a teacher in your specialist field. Please 
write to Squadron Leader P. L. Graves MSc 
llAF, Officer Careers,(606 TG/4), London Rd, 
Stanmorc, MiddlesexHA? 4PZ. 

Or, of course, you could call at your nearest 
RAF Careers Information Office. The address 
is in the phone book. 

Please enclose a separate note listing your 
present and/or intended qualifications. Formal 
application must be made in the UK. Upper age 
linutis39. 




RAF officer 

EDUCATION &TltAININ6 
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Senior Software Engineer 

Wi> ■lie liiiikin.t; fcir a Scninr Softvviirc Engineer (male or female) to cniilriliute through 
speciaMst knowledge of software to the work of I he engineering projec:! Ii'anis of our 
Experimental and U(!velapment Uepartmenl. An essi'nli.il but sei;oiuiar\ i ulc will be 
the supervision of the service provided by the departmental scienldic comjjuter 
system. 

The successful candidate for this post is likely to be qualified to honours degree level 
in a science subject and have at least five years post gradualf rxjii-rience in 
engineering systems work. The demonstration ofanalytical thought and a flair for 
innovation in development work is essential. 

The commencing salary (dependent upon qualifications and experience) will be on a 

range which rises to £9600 per annum. 

Rc-localion expenses will he paid where appropriate. 

INDEPENDENT 
BROADCASTING 
AUTHORITY 

Please write or telephone for an application form quoting reference number NS/472CC 
to Christine Gossling. IBA, Crawley Court, Winchester, Hants. S021 2QA. Telephone 
822270. 



Finished your O's or A's 
in Chemistry? 

Now's the time to plan your future career 

-in Worthing 




All the hard work is over now, but the en- 
joyable part is still to come — that's planning 
how to use your hard won exam successes. 

If you want to make the most of your 
scientific flair and work towards higher 
qUf-ilif ications. com<.> to Btiucham Pharmaceu • 
liirals at Worthing on the West Sussex 
CoiLst — wlieri! llH.'rii's a lot of interesting 
tilings h;i|>|H!nin(| at the Production Situ 
wlMirii you'd work as a lalioralory Technician. 

You could he involved in Process Develop 
inent or Quality Assurance — all areas in which 
you can Im.> sure of personal guidance and 
regular on the-job training from senior staff. 
ArKi we'll encourage you to study through 
day release — possibly even up to degree level. 

We'd like to hear from young men and women 
who have or expect to gain good 'O' levels 
or equivalettt in at least the following 
subjects: Chemistry, Physics, Maths, English. 
With a minimum of two 'A' levels in the 
sciences, or OND/TEC in Chemistry you'll 
start at a higher salary that takes extra 
achievement into account. 



Join us from either school or college and 
you'll find we're a very enlightened company 
providing excellent rewards and numerous 
benefits. Worthing. In case you don't know, 
is a popular seaside resort offering plenty of 
sport and entertainment, and if you need 
accommodation we'll help you find some. 

Want to find out more about us and tell us 
something about yourself? For details and 
an application form, just post the completed 
cou|M>n to: Graham Vaughan, Psrsonnel 
Officer. Beecham Pharmaceuticals, 
Clarendon Road, Worthing, West Sussex 
BNU 8QH. Tel: Worthing 39900 Ext. 229. 



I Name 
I Address 



1_. 



Beecham 

Pharmaceuticals 



THE AUSTRALIAN 
NATIONAL 
UNIVERSITY 

Applicaiions ir* invind from niiaUr 
quilifitd pinontlbrappoinCRMnccetiM 

following positions: 

FACULTY OF SCIENCE 
CHAIR OF GEOLOGY 

The Chair will become vacanc in March 
1961 whan the foundation Profmor, 
Prshner D. A. Brown, rtcirw Ireiii the 
stiff of ch« University. It is hopad tint 

the appcrintee will be able to take up 

duty durint 1981. 

No special field of interest in f eology is 
specified. Tlie Unlvtraity utkt to 
appoint a person with his own active 
research interest but with a concern 
for the other areas of research en- 
deavours in the Department of Geology, 
a capacity for academic leadanhip in 
both the Department and th« Ficillty of 
Science and a capacity to sclimilMa tha 
teachlnf prainm of tlia Dapartmant. 
CLOSING DATE: » StpHmbtr IWO. 

RESEARCH FELLOW 

IN PHYSICS 

The Dapartmant of Physics saaks to 
appoint a Raaaardi NIlow In tita Shock- 
tuba Laberttery whicli oparatas free- 
plston shock tunnel and f rai plWOB 

shock tube facilities for tha MMf gf 
high enthalpy gas dynamics, ilwcfc wav* 
physics and laboratory attropl«)rski.Tlia 
laboratopr possesses a wida ranga of 

diagnostic equipment including: optical 
interferometers, spectrometers, lasers, 
high speed cameras, together with 
excellent computing facilities. 

Applicants should preferably have a 
background in both engineering and 
physics, and have completed a PhD in a 
relevant research field. 

CLOSING DATE: IS September I9B0. 

CHAIR OF ZOOLOGY 

The Chair will become vacant at the end 
of 1980 on Che retirement of Professor 
S. A. Barnett. It is hoped thu cba 
■ppoinca* will b« able to tmkm up 4vty 
durins 1981. 

No perciculir fl«M of inMran is 
specified. TIm Univorricy smIcs to 
appoint A prnrMN who can provide 
stronc acMtmte Isadership in both 
teaching and rossarch in the Department 
of Zoolofy end in the Faculty of Sci«nc« 
CLOSING DATE: 30 St^Csmfeer 1990, 
Conditiom of Appointment 

SALARIES: Salary on appointment as 
Research Fellow will be according to 
qualification! and experience within the 
range $AI7 024-$A22 222. The salary for 
a Profeuor is $A35 654 per annum. 
Present «NclMn(e ratee ar« 9AI: 
SUSI'IS: UK49p. 

TERM OF APPOIHTMeHT: Professor— 
immediately to rMlriilg age (65 years) 
with the option oF retiring at any time 
after ago M. The successful applicant 
will, howevor, be expected to be Head 
of his/her Department for an initial 
period of some years with the possibility 
of appointment, following review, for a 
further period or periods. Research 
fellow — three years. Applications from 
those able to obtain leave of absence 
from their own institutions will be 
welcofflod. 
Other Conditions 

Reasonable appointment expenses are 
paid. Superannuation benefits are 
available for applicants who are eligible 
to contribute. Assistance with finding 
accommodation is provided for an 
appointee from ouuide Canberra. The 
University reserves the right not to 
make an appointment or to make an 
appointment by invitation ac any time. 

Prospective applicants should first 
obtain the further particulars from the 
Registrar. PO Box 4, Canberra ACT 2600. 
Australia, or from the Association of 
Commonwealth Universities (Appts), 34 
Gordon Sqinr*. London WCIH OPf . 
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ICI Central Toxicology Laboratory 

Information Officer... 

a unique opportunity for a toxicologist 



Could you interpret the science others have generated to the 
wide ranging needs of a chemical company? Our Laboratory 
provides advisory and experimental services to the ICI Group 
world-wide relating to such activities as the control of toxic 
hazards in manufacturing and the development of industrial 
chemicals and pesticides. 

You would be joining 4 other specialist Information Officers in 
a team which provides information, advice and a current 
awareness service on the toxicity and handling hazards of 
industrial chemicals, primarily to the Medical Service of the 
Company 

Your main activity will include the retrieval, evaluation and 
interpretation of the available toxicological information on 
chemicals of interest to the Company. This activity may 
include the solicitation and incorporation of expert advice from 
within the Laboratory. You would also be required to assist in 
the updating of the Information Bureau's database. 

You must have a Degree (or equivalent) in a biological science, 
several years experience of industrial biological experimental 
work and a proven ability to interpret the significance of 
biological findings in terms of their relevance to human 
exposure. 

The ability to communicate is essential and a knowledge of 
chemical nomenclature and bibliographical databases would 
be advantageous. 



As a world leader in the chemical industry ICI offers the most 
favourable working conditions. The Central Toxicology 
Laboratory is situated on a 400 acre park close to Alderley 
Edge, Cheshire, is 20 miles from Manchester and within easy 
reach of the Derbyshire Peaks, the Lake District and the 
North Wales Coast. Assistance is available with relocation to 
this attractive part of the world. 

The salary is highly competitive and is supported by a 
generous range of benefits including a productivity txinus and 
profit sharing. 

Applicants, male or female, should write giving brief details 
only of their experience, qualifications and salary, quoting 
reference I0/IL7DF to: 



Mr.R.A. Blain, 

Assistant Personnel Officer, 
ICI Central Toxicology Laboratory, 
Alderley Park, Nr. Macclesfield, Cheshire. 
Tel: Alderley Edge (0625) 582711 



Closing date for applications; 1 5th August 1 980 

Overseas candidates should only apply if they have a planned 
visit to the UK within the next two months. 




Move into Engineering 
Consuitancy 



Atkins Research and Development are currently expanding 
their consultancy work on structural and fluid dynamic prob- 
lems associated with civil and offshore structures and nuclear, 
environmental and process engineering. This expansion has 
created outstanding opportunities forengineers, mathematicians 
or scientists who wish to develop their careers by undertaking 
problem solving roles or by participating in research. 

Structural Dynamics 

Our work in this area is of higti tectinical calibre and involves 
earthquake analysis of nuclear plant, offshore structures and 
wind-induced response of structures. 
Applicants should be engineers or mathematicians with a 
good honours degree and a sound knowledge of computational 
techniques together with some previous experience of dynamic 
analysis, though not necessarily in the applications listed 
above. 

Computational Fluid Dynamics 

Here we are looking for an engineer or scientist with a PhD 
or equivalent experience, who has a strong interest in the 



numerical analysis of flows in the following topics: estuarial 
hydraulics, dispersion of pollution, flows through pipes and 
round buildings, complex flows with heat transfer and com- 
bustion, two-phase flows and fluid-structure interaction. 

The appointment will be part of a team of fluid dynamicists 
skilled in computational techniques, model testing and large 
full-scale experiments, and there are also opportunities for 
dialogues with structural engineers and designers. 

Atkins Research and Development are members of the 
WS Atkins Group, one of the largest integrated consultancies 
in Europe. We offer good staff benefits and generous assist- 
ance with relocation expenses where appropriate. 

Pleasewrite, enclosing curriculum vitae, to Mr J B MacRitchie, 
Personnel Adviser, Atkins Research and Development, 
Woodcote Grove, Ashley Road, Epsom, Surrey KT18 5BW, 
or for further information telephone Dr Bruce Dean on 
Epsom 26140. 



Atkins Research and Development 

The Queerib Award tor Lxpon Achievement fotheWS AtkmsGroup 
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Natural Environment 
Research Council 

Secretary 
to Council 

£20,500p.a. 

Applications are invited for the post of Secretary of 
the htatural Environment Research Council, to take tip 
appointment at 1 0ctober 1 960 or as soon aftenwards as 
may be arranged. 

The Council was incorporated by Royal Charter In 
1 965 and is grant-aided by the Dnartment of Education 
and Science In accordance with the Science and 
Technology Act of 1 965 The duties of the Council are 
broadly to encourage and support research In the 
sciences which relate to the natural environment and its 
resources, the principal disciplines being geology, 
geophysics, oceanography, marine and fresh-water 
biology, hydrology, terrestia! ecology and the atmospheric 
sciences 

The Council has or grant-aids a number of research 
institutes and supports research and post-graduate 
training at the universities in the above disciplines. The 
Council also owns and operates a fleet of research 
vessels and other central research facilities. The present 
annual budget of the Council is £72m, of which about one- 
third is obtained by undertaking applied research 
commissioned and paid for by several Departments of 
Government. The permanent staff of the Council number 
about 3,100 

The duties of the Secretary will be generally to assist 
the Chairman, who is also the Chief Executive and 
Accounting Officer, with the administration of the 
Council's affairs across the whole range of its activities, 
including the Council's institutes, liaison with universities, 
and other organisations, national and international, and to 
be responsible to the Chairman for the operation of the 
Headquarters Office at Swindon. 

Applicants should therefore have extensive 
experience of administration and financial control of 
scientific activities, preferably of the environmental 
sciences. 

The Post Is graded at Under Secretary with a salary 
of £20,500 pa and is based at Polaris House, Swindon. 
Witts. 

Those who wish to t>e considered should, in the first 
instance, send a f uii curriculum vitae to: 

Mr F S Rosier, Natural Environment Research Council 
Polaris House, North Star Avenue. SWINDON 
Wiltshire SN2 1 EU Tel: Swindon 401 01 , Ext 323 

All enquiries will be treated in strictest corifidence. 
Closing date fc: applications 22.8.80. 



UMIST 
POSTDOCTORAL 
RESEARCH ASSISTANT 

REF: MAT/I24/AI. The successful 
candidate for this post in Theo- 
retical Physics which is tanabla 
from I Ooebar, 1980 wid ftiaded 
by the SRC for 2 yean in tli* 
first instance will be required to 
work with Dr R. F. Bishop on 
developing the coupled-cluster 
theory of quintal many-body 
systems and applying it to the 
theory of nuclear correlations and 
bound-state cluiMrt in atomic 
nuclei. Applicants should have 
experience and interests in quan- 
tum many-body theory or nuclear 
theory, and ideally in both. For 
further information and informal 
enquiries please telephone Dr 
Bitiiop on 061-336-331 1 axMntion 
2279 or 2189. 

Salwy will ba on th* fwig* £SOKt- 
£6399 per annum. 

Requests for application forms, 
quoting the atiove reference, 
should be addressed to the 
Registrar, Room B4, UMIST, 
PO Box 88. Manchester MM 
lOO. Tha cloeiM *Mo b 
8 August^ 1988. 



UNivnurrr of 

STNATHCLYDE 

Applications are invited for a 

POSTDOaORAL 
RESEARCH 

ASSISTANTSHIP 

in the FIBRE AND TEXTILE 
RESEARCH UNIT to work under 
the direction of Dr H. M. Elder on 
perception of fabric handle. This 
is an interdisciplinary project 
suitable for a physicist or physical 
dwmiit with an intereet in 
matching theory with •xporiment, 
prediction with practice. 

The appointment which will be 
for one year from I September, 
1980 will be on Range lA of the 
national salary structure for re- 
search and analogous staff. Com- 
mencing salary up to £7073 per 
annum, with placing according to 
qualifications and experience. 
Superannuation benefit. 

Applications (quoting R36/80) and 
naming two referees should be 
forwarded to Dr H. M. Elder, 
Fibre and Textile Research 

Unit, University of Strath- 

clyde, Glasgow Gl IXW. 



LEICESTER POLYTECHNIC 

School of Ctiemistry 
RESEARCH POST IN THE 
CHEMISTRY OF POLYMER 
SURFACES 

The programme which would be 
carried out in close collaboration 
with ICI Plastics Division, involves 
the Introduction of aneofic func- 
tional croups into poijrolefin sur- 
faces. The changes would be 
studied by modem surface analyti- 
cal techniques (ESCA, FT IR) and 
the changes would be related to 
bondability and printability. The 
work will be supervised by Dr D. 
M. Brewis and Dr R. H. Dahm 
(Leicester Polytechnic) and Dr D. 
Briggs (ICl Plastics Division). The 
post is for three years and registra- 
tion for a liigher degree may be 
possible. 

Salaiy t39S044230 per annum 
(Increase pending). 

Application form and further 
parnculws available from Staffing 
Officer, Leicester Fobtechnic, PO 
Box 143. Leicester LEI 9BH. Tel: 
(0533) 5S1S51, ext 2303/1. 



TECHNICIAN (GRADE 3) 

required in Department of Food 
Science, University of Reading to 
assist with daily running of 
laboratories for teaching of food 
microbiology and with research. 
ONC or equivalent qualification 
desirable. Salary in scale £3594- 
£4092 per annum (under review). 
Apply with full details of qualifica- 
tions and experience and names of 
two referees quoting Ref: TS38A 
to Personnel Officer, University of 
Bgdi^ Whiteluiights, Reading 



IMPERIAL COLLEGE 

(Univvfstty off London) 

Theoretical Solid 
State Physics 

A vacancy exists for a POSTDOCTORAL 
RESEARCH ASSISTANT to work on the 
thoory of spin glatsu. Available 1 October, 
1080. Experience In atetlsttcal mechanics, 
many body/field theory, and/or disordered 
systems would be an advantage. Salary will 
be on scale 1A. Applications should be sent 
to Dr O. Sharrinaton, Physics Depart- 
oMiitt ImMrial Cellogo, London SW7 
UgJgN&tan jJmmM Miieo far Ism 



UNIVERSITY OF OXFORD 
DEPARTMENT OF ZOOLOGY 

Post-Doctoral 
Research Assistant 

Applications are invited for a post-doctoral 
research assistant to wrork with Dr P. L. 
Miller, Department of Zoology, Oxford on the 
neurobiology of long-term respiratory 
activity in Insects. Experience In Intracellular 
recording from invertebrates Is essential. 
The post is funded by the SRC on Research 

Support Grade 1 A and will run from October 
1980 to September 1883. 

Applications, giving qualifications and 
axparionco and the namea of two referees, to 



umvebshy of ozfokd 

Department «f Eofliieaiag 

Science 

Research in Computer Aided 
Manufacture 
Applications are invited for a 

post of 

RESEARCH ASSISTANT 
to work on a project entitled 
"Computer aided process design 
for cold forging operations", 
funded by the Science Research 
Council. Applicants should have a 
good Honours degree in Engineer- 
ing Science or Mathematics and, 
preferably, experience of computer 
programming and/or metal form- 
ing operations. The sucoessful 
applicant may b« pa i ' lll lH ed to 
register for a hlglier degree. Start- 
ing salary in tna range SS062 to 
£^89 (luder review) plus super- 
annuanon. 

Further particulars from The 
Administrator, Department of En- 
gineerinR Science, University of 
Oxford, Parks Road, Oxford OXl 
3PJ, to whom applications (3 
copies), including curriculum vitae 
and naming 3 referees should be 
submitted by 1 September, I960. 



MEDICAL 
REPS 

specialists 

Forth* best car*«r vacancies in medical 
Hllinf contact us. Excellent sals, plus 
or, plus many other incentives. Vacs. 
tlHvaiiwat UK. Aae. Umlmr U m 

Ag— cy4i Stag WWIam Uedaa. 

■eaawN. 



UNIVERSITY OF READING 

AUDIO-VISUAL 
TECHNICIAN (GRADE 5) 
required for the School of Educa- 
tion, London Road to operate and 
maintain a service to the School. 
Experience of closed circuit tele- 
vision equipment essential. ONC or 
equivalent qualification desirable. 
Salar>' in scale £4257-£4974 per 
annum (under review). Apply for 
further details quoting Ref: TS31A 
to Personnel Officer, University of 
Read^^ Whiteknights, Reading 



THE NATIONAL HOSPITAL 
FOR NERVOUS DISEASES 
Qaaen Square, London WCIN 3BC 

SENIOR MEDICAL 
LAMRATORY SCIENTinC 

OFFICER 

to undertake duties in the Micro- 
biolofx Department. Applionis should 
have an interest in ImmHiMlenr and/or 
Cytolofy and be virilling to Mm psrt in 
the "on-call" rota. 

Further inlbnnitlen h tmUtbtt from 
Mr D. S. Warner on 0l«7-36il 

Ext SIO. 

Applications, together with the names 
and addresses of two referees should 
be sent to Dr P. H. Narmailt 
Department of Clinical PaMwIagr 
M the above sddrMs. 
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Research Engineers 

Unique opportunities in new 
appiications of image processing 

THORN EMI's Central Research Laboratories in Hayes have long 
been leaders in "state-of-the-art" technology and ourCognltive 
Systems Departnnent, has, for the last 10 years, been leaders in 
image recognition and processing. 

The continued success in this research is creating important new 
activities in this field and in order to expand our programme we wish 
to recruit talented graduates who are skilled and experienced in both 
computer hardware and software. 

You will be working in small project teams in an exciting technical 
environment dealing with theoretical algorithm development, real 
time and simulation software, special purpose digital hardware 
development plus some analogue electronics. Our hardware 
includes Data General and DEC minicomputers plus a range 
of microprocessors and we program in FORTRAN, PASCAL 
and ASSEMBLER. 

Our main requirements are your creativity, enthusiasm, motivation 
and capacity for hard work. If you also have knowledge of signal or 
image processing, so much the better. 

To apply please write to Neil Robotham, Personnel Department, 
THORN EMI Ltd., 135 BIyth Road, Hayes, Middlesex ortelephone 
him on 01-573 3888 ext. 3016. 



Thorn emi 



CENTRAL 

RESEARCH 

LABORATORIES 



DALHOUSIE UNIVERSITY 
DEPARTMENT OF CHEMISTY 
HALIFAX 
NOVA SCOTIA 

Applications are invited from suitably 
qualified candidates for a staff position 
(t«nur« trach) In Physical Ch«mlfttry. Ttie 
approved appointment is at ttie Assistant 
Professor level, however, more senior 
individuals are encouraged to write eipress- 
Ing their Interest. The position, available 
from 1 July. 1990 will be fltled as soon as 
possible. Candidates who may be available 
from 1 July. 1981 are also invited to apply. 
In addition to being an excellent teacher, the 
successful candidate will be expected to 
Initiate a vigorous and innovative reserch 
programnw. Excellent opportunities for re- 
search exist within the Department. 
Interested persona should submit a full 
curriculum vltae with the names of at least 
three referees, a statement of teaching 
experience and an outline of current and 
future research interests to: 

Proffeeeor W. E. Jonee, Ctialrtnmn Depart* 
ment of Chemistry, D«lhousie Unlvermlty, 
HmHfax. N.S. B3H 4J1. Phone (mt- 



RSPCA 



requires 



Education Officer (London Area) 

Applications are invited from qualified teachers who are also 
experienced/qualified in biological sciences. Preference will be given 
to graduates with at least 3 years teaching experience. 
Duties include » general responsibility for humane education within 
the area including visits to educational establishments to speak and 
advise on various aspects of animal welfare, organising and helping 
with projects, courses, clubs and involvement with the activities of 
the RSPCA Junior Membership. 

Applicants should be good speakers and able to work on their own 
initiative. Extensive travelling is required and a current, clean 
driving licence is essential. 

Commencing salary £4626 per annum, together with a Society car 
and all relevant expenses. 

Full curriculum vitae, including full details of any relevant work 
undertaken, should be addressed in writing to: Staff Ralations tt 
Personnel Manager. Causeviray, Horsham, Sussex RHI2 IHG. 
Closing date Friday, 8 August, 1980. 



MEDICAL 
REPRESENTATION 

The ethical medical industry places 
great importance on those whose 

task It is to Introduce, discuss 

encourage and stimulate Interest in 
their products with pharmacists, 
GPs and hospitals. A career with 
great challenge and undeniable 
interest is offered to people with 
Science degrees, medical or 
laboratory background. Thorough 
training, generous salaries and 
substantial benefits are offered 
and the long-term prospects are 
excellent. 

'Phone or write to : 
Keith Robinson 

DAVID WHITE ASSOCIATES 
LIMITED 

(Medical RKruitmant Consultants) 
84 Kingsway, 
I t WC2 

OQJqL Tel: 01-40S 7711 
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Chemist/Materials 

Scientist N W London 

This section of our Vehicle Instrumentation Department is housed in a 
small, purpose-built unit at Acton, NW10 and is engaged in both R&D and 
production activities related to solid-state display panels. 

We seek a young and dynamic man or woman 25 to 35 years old for a 
senior position supervising a team of chemists and technicians in fabricating 
test panels and ensuring that quality control measures are effectively imple- 
mented. He or she will be responsible for maintaining adequate facilities for 

panel production (stock control, equipment reliability, materials inspection etc) 
in conjunction with the Quality Control Chemist, and for personally assisting 
in research and development projects at times. 

The successful candidate will also undertake specific research projects 
and ensure the regular testing of new materials, liaising with the Development 
Chemist, Materials Scientist and Pilot Production as necessary. 

Minimum qualifications required are: a good honours B.Sc (Chemistry, 
Materials Science etc) and ideally an M.Sc in Materials Science or 1 -2 year's 
relevant experience, possibly in the quality control of phosphors or powder 

technology. Knowledge of vacuum deposition methods, solid state chemistry 

or screen printing would be valuable. 

An attractive salary will be offered, and in addition a full range of benefits. 
The work location is excellent, with full dean room facilities and the site is near 

to North Acton Tube Station (Central Line). 

Please write with brief details to: D. P. Bagshaw, Personnel & IR Officer, 
at the address below. 

SMITHS INDUSTRIES LIMITED 

VEHICLE INSTRUMENTATION □IVISION 
Crteklewood Works, LONDON NW2 6NN 




Fed up with the 
Lai>oratory Bench? 

Mwlieal 
repratentfttion 
could be the 

career cure! 

If you have a Science Decree 
(PERHAPS YOU'VE GRAD- 
DUATEO IN 1960) ONC/ 
HNC, or 'A' levels in 
Science you could become a 
Medical Represenucivc. We 
have vacaneiM far traiiMM 
throughout tho UK. SahriM 
up to £S2S0 + car. + 
bcnaflti. 

You'll have jkills in com- 
munication and persuasion, 
and a full driving licence. 

For further information and 
a local interview rin( Robert 
Chariton in Bningatok*. 
0256 55955 

Sutcliffe 
Selection 

9 Victeria StfMC, 
Baiingatoica, Hant*. 



AUSTRALIA 

ROYAL MELBOURNE INSTITUTE 
OF TECHNOLOGY LIMITED 

SENIOR LECTURER 

DEPARTMENT OF PHOTOGRAPHY 

The Department of Photography offers a B.A. level 

course in professional photography with a science 
stream leading to scientific photography and an art 
stream leading to commercial and advertising photo- 
graphy. The senior lecturer would lead the science 
stream of the course. 

Applicants should have academic qualifications in 
photographic technology, scientific photography or 
the equivalent, and have had extensive experience 
in these fields. Some educational experience would 
be a decided advantage. Salary within the range 
$A22,841 - $A26,622 p.a. 

A position description should be obtained from Staff 
Branch, RMIT, Box 2476V, G.P.O. Melbourne 3001 . 
Applicants quoting Ref. No. 1 53-1 0-AN to the Staff 
Officer, RMIT by 19/9/80. 

21520 



UNIVERSITY OF EXETES 
Department of Qieailcal 

Engineering 

Enhanced Oil Recovery 
Research Projects 

Applications are invited from 
chemical/petroleum engineers or 
other similarly qualified persons 
for either of the following posts: 

POSTDOCTORAL RESEARCH 
ASSISTANT (PORA) 
POSTGRADUATE 
RESEARCH ASSISTANT 
(PGRA) 

These appointments are avail- 
able for two or three years and 
the posts are superannuable. Start- 
ing salaries will be not less than 
£5725 at age 26 (PDRA) or £4402 
(PGRA) per annum and are cur- 
rently under review. 

The research will involve experi- 
mental and mathematical model- 
ling of miscible displacement pro- 
cesses in porous media at hi^ 
pressure. The Department is 
already equipped with facilities for 
high pressure phase equilibrium 
studies and previous nvorlc bas 
also included experimental atndies 
of miscible displacement with alco- 
hols at low pressure. Future work 
is likely to include the use of 
supercritical carbon dioxide as a 
miscible displacing fluid. 

Applicants for either post should 
have a good honours degree in an 
appropriate field, and for ttie 
PURA post, tbey should have had 
several years research experience 
and a PliD degree. A person 
appointed to the PGRA post may 
also register for a higher degree. 

Further information about the 
above posts can be obtained by 
writing to Dr R. B. Sheam, Chemi- 
cal Engineering Department, Uni- 
versity of Exeter, Exeter EX4 4QF. 

Applications (three copies) with 
particulars of education, qualifica- 
tion and experience, togetlier with 
the names of three n S mm, 
should reach Mrs Doreen Bircli« 
Northcote House, Queens Drive, 
Exeter EX4 4QJ as soon as possible 
but in no case later laan 38 
August. 1980. Please quote rafer- 
ence No: 7170. 



CITY OF LONDON POLYTECHNIC 
DEPARTMENT OF PHVaiCS 



ar* mllabia lor pre^Ml* In call 
wllti inaloi Induilrltl nd soMn 
■•arch laboratories. 

(I) Eiparimental inveatlgatlon of coharont 
and incoherent light acatterlns from 
opticaliy InhomogeneouB motfla. 

(li) Preparation and evaiuatioa Sl fiaAIAa 
auperlatticai by moieculaf bWW i»ltwif. 
(SRC CASE Award) 

Both posts require registration for PhD. 
Salary lor post (I) Is £31(7 in the flrst year, 
rising Id £37at and <asS7 par anmun. StartlnQ 
dal* 1 OcMWjjm IlKMlin^iilM wlifi 

000^ Hi pktfSlCM 9CWHC9t 



Foe fufthw MBa iMlli MJk* ■ liillaw. 



UWIVB BSITT OF 
LIVERPOOL 

Department of Microbiology 
A POSTDOCTORAL SENIOR 
RESEARCH ASSISTANT 
is required to work with Professor 
H. R. Perkins on a project, funded 
by the Medical Research Council 
for three years from 1 March, 
1981, entitled "Peptidoglycan syn- 
thesis in neisseria jHMiorrhoeae." 
Initial salary either iS0S2 or £5389 
per annum. 

Applications together with the 
names of three referees should be 
received not later tlian 7 August, 
1980, by The Registrar, The Uni- 
versity, PO Box 147, LiverpoAI L68 
3BX, from whom further particu^ 
lars may be obtained. Quote Ref: 
RV/501/NS. 
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ThinkAhead! 

Think about using your skills to maximum potential. Think about 
working in a stimulating environment. Think about learning new 
techniques, with excellent opportunities for advancement. 

You're thinking of a career with CAP (Scientific) Ltd. 
It's a new company, a branch of Britain's largest independent computer 
systems consultancy - and it's expanding fast. That's why their successful 
team needs more professional consultants in these fields: 

• MATHEMATICAL MODELLING & SIMULATION .SIGNAL 
PROCESSING .MICROPROCESSOR CONTROL SYSTEMS 
.C3 DESIGN & IMPLEMENTATION .DATABASE DESIGN 

• SOFTWARE 

You should be a graduate with at least two years experience in any of 
these areas and the ability to work with a go-ahead team. You should also 
be able to communicate, encouraging constant client liaison and 
negotiation. Salaries range from: 
£6.500 to £12.000 

CAP offers bi-annual salary reviews, excellent fringe benefits, 
stimulating challenges, outstanding opportunities. 

So think ahead, now. Telephone Neil Armstrong on 01-603 7335. 

Where your career's concerned, two heads are better than one. 



58 Pembroke Roacl,Londofi W8.Telephone (24 hours): 01-603 7335/6.Tetex: 261298 



DEPARTMENT OF 
ENGINEERING SCIENCE 

APPOINTMENT OF 
RESEARCH ASSISTANT IN 
CRYOGENICS 

Applications are invited from 
Physicists or Engineers preferably 
with postdoctoral or MSc research 
experience to assist with the con- 
tinuation of the development of 
miniature refrigerators operating 
at 80K and 4K for cooling satellite- 
borne infra red detectors. The re- 
search is supported by an SRC 
grant and the post is for three 
years. Starting salary will be up 
to £6399 (under review) according 
to age and experience. Applica- 
tions stating qualifications, experi- 
ence, age and names of two 
referees should be sent to The 
Administrator, Department of En- 
gineering Science, Parks Road, 
Oxford OXl 3PJ by 18 August, 
1980. 



ROYAL POSTGRADUATE 
MEDICAL SCHOOL 
MRC Leukaemia Research 
Unit 

(Department of Haematology) 
SCIENTIFIC OFFICER 
required as soon as possible for 
one year to continue in vitro bone 
marrow culture studies. Previous 
experience with culture systems or 
experimental haematology desir- 
able but not essential. Applicants 
should be graduates or equivalent. 

Starting salary up to £5311 a 
year. 

Application forms and further 
particulars may be obtained from 
the Personnel OflBce, Royal Post- 
graduate Medical School, 150 Du 
Cane Road, London W12 OHS quot- 
ing reference numlier 7/257. 



For graduates in engineering, mathematics or the ph/slcal 
sciences: the lEE has vacancies for 



Assistant 
Editors 



At the lEE Publishing Department at Stevenage we 
publish a v^ide range of technical journals, learned-society 
periodicals, books and directories. These are mainly, but 
not exclusively, for electronics and electrical engineers. 
We give in-house training in editorial skills and techniques. 
The vacancies we have at present are particularly concerned 
with the production of learned journals. However, we 
carry out a wide range of editorial functions and can offer 
good potential for further development for a young graduate 
looking for a progressive career in publishing. 

Applications from persons with editorial experience will 
also be welcomed. 

The most appropriate qualification is a degree or 
equivalent in the physical sciences, engineering or 
mathematics. 

Modern office accommodation, flexible working hours, 
four weeks' annual holiday, contributory pension scheme, 
luncheon vouchers and subsidised staff restaurant. 

Please write with sufficient details to: 

J. D. St Aubyn, Editor in Chief, 
Institution of Electrical Engineers, 
P.O. Box 8, Southgate House, 
Stevenage, Herts SGI I HQ 



UNIVERSITY OF BATH 

Department of Biocliemistry 
EXPERIMENTAL OFFICER 

Applications are invited from 
Biochemistry graduates for the 
above post in the research group 
of Dr R. Harrison and Dr G. Lunt 
which is involved with the study of 
autoimmune diseases of the neuro- 
muscular junction. The post is 
funded by the Muscular Dystrophy 
Group of Great Britain and is 
specifically concerned with Motor 
^5eurone Disease. 

The salary is up to £4185 (under 
review) for a period of three 
years. 

Application forms from the Per- 
sonnel Officer, University of Bath, 
Bath BA2 7AY, quoting reference 
number 80/101. Closing date: 8 
August, 1980. For further informa- 
tion, ring either of the above 
supervisors on Bath 61244, ext 522. 

UNIVERSITY OF READING 

COMPUTER PROGRAMMER 
A graduate with experience of 

f)rogramming in Fortran or Pascal 
s required to join a team of 
advisory programmers in the Com- 
puter Centre. Duties include advis- 
mg research scientists throughout 
the University on the use of the 
ICL 1904S, a NORD interactive 
computer system and a remote 
CDC 7600, as well as developing 
further software; an interest in 
electronics would be an advantage. 
Salary in range £4402-£6399 per 
annum (with prospects to £7410 
per annum). These figures are 
under review. USS superannuation. 
Apply, quoting Ref: RS7A, giving 
details of experience and qualifica- 
tions and names of two referees to 
the Personnel Officer, University of 
Reading, Whiteknights, Reading 
RG6 2AH. 
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Statistician 



Ware Herts. 

Our Computing and Statistics Unit Is seeking an additional Statistidan to 
assist in providing a specialised support service for about 500 scientists 

engaged in pharmaceutical research at our Ware site. 

The person appointed will become involved in all areas of drug research and 
development, including clinical trials. Thus the job offers variety of work 

and requires contact with scientists from many disciplines. 

Extensive use is made of time-sharing computer facilities on the Company's 
own Prime 4(X). Systems available include SPSS, GLIM, and, shortly, 
GENSTAT. The successful applicant will be expected to do some program- 
ming in f^rtran and, therefore, relevant experience would be an advantage. 

Ideally, cundidntes should be graduates in statistics or Members of ihc 
Institute of Statisticians. They should ha\e had a couple of years" experience 
of applying their slaiisiical expertise to biological or medical problems. 
Candidates must be capable of working with the minimum of supervision 
and they must be able to communicate ctearly, both verbally and in writing. 
We offer an attractive starting salary with participation in Glaxo Group 
profitability. Extensive fringe benefits include non-contributory pension 
and. where appropriate, generous assistance with relocation to this 
attractive area of Hertfordshire. 

Please write to or telephone: Dr. D. J. Humphreys, Personnel Officer. 
GlaxoGroupResearchLtd..Ware. Herts. SG120DJ. Tel: Ware 3232. 

Glaxo Group Research Ltd. 



ST MARY'S HOSPITAL 
MEDICAL SCHOOL 
(Unlvanity of London) 
NofMk m»c; Laiidan Wt 1M 



rAL PHAMUeOlMV 

ApvIIgmMom wn Invltod for lh# post of 

Lecturer in 
Pharmacology 

in thii D»partnient. The person appointed 
will b* Hptcted \n \),- competent to teach a 
courae In exp^ r rr e >t.ii pharmacology. 
AppMcanta ahoulo be gmduatet in pharma- 
cology, pharmacy or mfidlclne and have 
acquired or b« about to acquire the PhO 
degree. Salary acale £S72S-£10 484 + £740 
pa London Allowance. Further written 
particulars can be obtained from The 
Secretary at the above addrett to whom 
■ppllcattona in the form of a full curriculum 
vttao with AMMO and adtfrMaaa el two 
nloiooa obouM bo oont, In dupllGolo, to 
■rriM not lolor than tt Aoviist 




LONDON SCaOOL OF 
HYGIENE AND TEOPICAL 
MEDICINE 

Keppel Street, 
LoDdMl WCIE 7HT 
POSTDOCTORAL RESEARCH 
FELLOW 

Beviired for a period of up to 
three years in the Department of 
Medical Microbiology, to work on 
the rote of anticen-antil>ody com- 
pleses in hepatitii B under the 
nqierviston of Dr Steward and Dr 
Howard. Possession of a good 
honours degree in Biochemisti^' is 
essential, and research experience 
in either protein chemistry or 
immunology will be an advantage. 

Salary £57U2-£7476 depending on 
experience and qualifications. For 
further details contact the above 
named. Tel: 01-636 MtS6, ext 292 
or 294. 



DEVELOPMENT 
SCIENTIST 

Ws are looking for a Physical Chemist or Physicist with 
industrial experience in Instrumentation and a working 
knowledge of gas chromatography and related analytical 
techniques. The work concerns the further development and 
production of a mass spectrometer based pollution 
rrxjnitoring system and will require an understanding of the 
principles Of computerised measurement and control. 

Salary commensurate with experience and qualifications; 
there are generous holidays and an attractive pension scheme. 
The factory at Winsford is within easy reach of Manchester 
and residential rural areas. 

Contact Tom Ottley on Winsford 52021 for further 
information and an application form or write to him at 
VG Gas Analysis Limited, Nat Lane, Winsford, 
Cheshire. CW7aQH. 

i 



GAS ANALYSIS 




UNTVERSITT OF GUELPH 
Department of Environmental 
Biology 

PLANT PATHOLOGIST 

The University of Guelph has 
one or more positions in plant 

gathology available within the 
epartmcnt of Knvironmental 
Biology. This multi-cliNf iplinary de- 
partment has programmes in 
apiculture, entomology, plant path- 
ology, applied microbiology, and 
weed science, with thirty (30) 
faculty and fifty-five (55) ipfadnate 
students. Withui plant prtbology 
there are major teaching raanpn^ 
bilities M boOi tiie indergnSteiS* 
and graduate levels coupled with 
research and extension related to 
programmes of the Ontario Minis- 
try of Agriculture and Food. Cur- 
rently there are eight (8) faculfy 
and eighteen (18) graduate 
.students in the plant pathology 
area. 

In making these appointments 
the department is anxious to 
strengthen its programmes in 
teachmg and in research in the 
horticultural, turf and field 

areas for which it has I 

ties. The department hopes to re- 
cruit plant pathologists with broad 
backgrounds and interested in 
teaching and in applied and basic 
research in such areas as biological 
and chemical control. genetic 
resistance to disease, virology and 
pest manaKf^mi nt. The posSniln(S) 
will also (iirrv a minor 
bility in extension. 

The appointment(8) win be made 
at the Assistant PrMessor level On 
a tenure track. 

Position is subject to final 
budgetary approval. 

Applications should be forwarded 
prior to 31 Derenibcr, 1980, to: Dr 
F. L. McEwen, Department of 
Environmental Biotogy, University 

of Guelph, Gu^th, Ontario, 
Canada NIG 2W1. 



eOMMONWIALTM 
MHKULTURAL BUHIAUX 

VMancy for 

SCIENTIFIC 
INFORMATION 
OFFICER 



HaH«y, MaMmkwal, BMln US Mil 

Outlet: Scanning world literature dealing 
with (a) gras&lands, herbage and fodder 
cropa, (b) annual field crops, and proMrtno 
abHiacta.loc Htrttgm AMaeU Md^' " 

Ciqa* M — ■- 

lecMiioili 



Working houra: FInlMc, 37 hoan/Mst. 
OuallflcaUons: Doarao In aoilaiMun or 
biological acloneo ooMnllal. Good roadlna 
knowlads* of at lout one foreign language. 

Salary: In teolo OtM to <i737 per annum. 
Starting level according lo qualiflcationa 
and experience. 

For further details and application fonne, 
wtfto to; Executlva Diroctof, Common, 
wealth Agricultural Bureaux, Farnham 
House, Farnham Royal, Slough SLllBN. 

C^lng data for application* : 20 August, 



OXFORD UNIVERSITY 

ELECTRON MICROSCOPIST 

required (part-time) to assist the 
University Reader in Ophthal- 
mology in ultrastructural studies 
of the eye. Some experienoe with 
biological material and %vith histo- 
chenucal techniques desirable. 
Candidates should possess ONC or 
equivalent qualifications. Salary: 
Technican Grade 5 (£4257-£4974 pro 
rata). Hours by arrangement. 
Applications stating qualifications, 
age and present salar\ and giving 
the names and addresses of two 
referees to be sent as soon as 
possible to Mr A. J. Bron, FBCS, 
Nuffield Laboratory of Ophthal- 
mology, Walton Street, Oxford 0X2 
fiAwTlUephone: 0065 40006). 
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Environmental Specialists 

in: Noise and Vibration Air Pollution 
Solid and Toxic Waste Management 



Hong Kong 

•25°o gratuity on salary 
#Low tax area 
•Medical/dental benefits 
•Free passages 

Applications are invited from specialists in noise and 
vibration, air pollution and waste management for 
appointment as Senior Environmental Protection 
Officers to head Sections in the Environmental Protec- 
tion Unit of the Hong Kong Government. This is an 
excellent oppxjrtunity to join a newly established Unit and 
to make a real contribution to environmental protection 
in this dynamic area. Duties will include the organis- 
ation and control of on-going monitoring schemes, 
establishing present levels and future trends of pollution, 
conducting field surveys and preparing assessments on 
specific developments that are likely to have significant 
adverse environmental impact, formulation of legislation, 
environmental quality guidelines and emission standards, 
codes of practice and maintaining liaison with Pollution 
Control Units in Government Departments. 

Applicants should have an Honours degree in a scientific 
or engineering subject from a British university, or 
equivalent; and 7 years' relevant post-graduate e.xperience. 

'Based on exchange rate H$l 1 .50 = £t .OO.This rate ii subject lo fluclttatwn . 



£12,000p.a. 

•Generous terminal leave 
•Subsidised accommodation 
•Education allowances 
•Holiday visits for children 

Particularly relevant experience would be in such fields 
as notification and control of toxic and other difficult 
wastes, land reclamation design waste disposal models, 
automatic methods of air pollution data capture and 
analysis, air pollution control including modelling 
studies, engineering design, noise surveys and control of 
industrial and transportation noise and vibration and rule 
making. 

Preference will be given to candidates who can speak 
both Cantonese and English. 

Appointment will be for an initial period of 3 years. The 
pay scale for the post is $1 1 .500 to $13,000 p.m. (approx. 
£12,000 to /;i3,5'6o p.a.*). 

For further information and an application form, write 
to the Hong Kong Government Office, 6 Grafton Street, 
London, WiX 3 LB quoting reference GS/SEPO at the 
top of your letter. Closing date for return of application 
forms: 12 August 1980. 

Hong Kong Government 



Bedford College 

(University off London) 

Lectureship in 
Applications of 
Microprocessors 

Applications are invited for a new lectureship jointly funded 
with the GEC Hirst Research Centre. The lecturer's time will 
be divided equally between the Research Centre and the 
College. The educational objectives will be to strengthen the 
teaching of the applications of microprocessors and micro- 
electronics and to provide a link in this field with industry. 
The appointment will be made as soon as possible and will be 
for a minimum of two years with the opportunity sub- 
sequently of taking up a full-time post with GEC. 

The salary will be within the current university lecturer 
scale range of £5052 pa up to £10 484 pa plus £470 pa London 
Allowance, according to qualifications and experience. 

Application forms and further particulars from: 
The Administration Manager, Ref. P;064, GEC Hirst 
Research Centre, East Lane, 
Wembley, Middx. HA9 7PP. 
Tel. 01-904 1262 Ext. 210. 



Safety 

Evaluation 

Technologist 

Beecham Products Research Department based at 
Leathertiead is seeking a person with Graduate level 
qualifications in an appropriate biological discipline to 
join a small team respxjnsible for the safety evaluation of 
consumer products 

Applicants, preferably tietween 2 5 and 30 years of age. 
should have several years practical e«penence in 
toxicological testing 

This IS a new appointment within an established team 
and the successful candidate will be closely associated 
with toxicological work on advertised medicines 
including the dovolopmont and introduction of now 

methodology 

Usual large company fnnge benefits include non- 
contnbutory pension furxl. flexible working hours and 
four weeks holiday. 

Applicants should apply giving full details of expenence 
to date to - 

Miss E.M Holland, Senior Personnel Officer, 
Beecham Products, Beecham House, 
Great West Road. Brentford, Middlesex. 



Beecham Pro 



ducts 0 



s» 
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SetiktrBesearchTiBdttikmin 
f6rE)odR&D 



£6100 per annum plus bonuses 

Our Research and Development Division is a 
significant contributor to the successful 
performance of our well known brands of 
prepared pet foods including Whiskas, 
Pedigree Chum, Pal, Bounce and Kit e Kat. 

Within the division technicians in the 
Applied Research laboratories work as part 
of a team employing many areas of Food 
Technology from the fundamental science 
of food ingredients to the formulation of 
novel, prepared pet foods; all geared to a 
commercially orientated 
research programme. 

We now have a vacancy for a 
technician to join a group studying the 
properties and interactions of the raw 
materials 

Tedigree 




which might be used in our products 
and processes. We would like to hear 
from applicants, male or female, who are 
qualified to, at least, HNC in biological 
chemistry, chemistry or food science 
with previous relevant experience in the 
food or pharmaceutical industry. 

In addition to the starting salary of 
£6100 per annum, which can rise to 
£7140, we offer 4 weeks annual holiday, 
bonuses, non-contributory sick pay, 
pension and life assurance and generous 
relocation expenses to this pleasant part 
of the East Midlands. 

If you are interested in this position 
please write or telephone for a 
personal history form to Susan Arnold, 
Personnel Department, 
Pedigree Petfoods, 
Melton Mowbray, Leicestershire. 
Telephone 0664 4141, 
extension 4036. 



^Petfoods 



A division of Mart Limited 



THE UNIVERSITY 
OF LEEDS 

DEPARTMENT OF 
FORENSIC MEDICINE 

Applications ar« invited for a puc of 

Research Assistant 

in the above Department to investigate 
certain aspects of the chemical changes 
occurring in humans during the post 
mortem period. Applicants should be 
graduates in biochemistry or ■ related 
subject and some knowledge of com- 
puter programming would be ad- 
van regeo us. 

The appointment will be made for a 
fixed period of up to three years. 
Salary on the IB Scale for Research and 
Analogous Suff £'4'402-£6399 (under 
review) according to age, quilifications 
and experience. 

Application forms and further particu- 
lars may be obtained from the Rcfit- 
trar. The University, Leeds LS2 9JT. 
quoting reference number 90,'8; E. 
Closing date for aippiicatior^» M 
August, I9M. 



MRC EPIDEMIOLOGY AND 
MEDICAL CARE UNIT 

(Northwick Park Hospital, 
Watford Road, Harrow, 
Middlesex HAl 3UJ) 
ASSISTANT STATISTICIAN 

Applications are invited for a 
statistics and programming post 
in this unit to work on a prospec- 
tive study of coronary heart 
disease and on a large-scale trial 
of the effectiveness of treating 
mild hypertension. The person 
appointed will work closely with 
both statistical and medical 
scientific staff. 

Candidates should hold a mathe- 
matics/statistics degree and should 
have some experience in program- 
ming and an interest in the 
medical application of statistics. 

Initial appointment would be to 
the technician .scale; salary depen- 
dent on age and experience with- 
in the range £4125 to £5817 plus 
£398 London Allowance. 

Applications, with c.v., should 
be sent to Mr S. G. Thompson as 
soon as possible. 



Design 

JOURNALIST 

£7700-9300 

DKSIGN magazine is published monthly by The Design Council. Its 
object is to provide information and opinion about design to 
designers and managers in British industry. 

The magazme now has a vacancy for an experienced technical 
journalist with proven sub-editing and production skills. 

The successful applicant (male or female) should also be able to 
interpret economic data relevant to manufacturing industry and 
make it readily accessible to non-specialist readers. Knowledge of, or 
an interest in. the process of innovation and the organisation of new 
product development is an important qualification. 

We offer a starting salary on the above scale, there are 5 weeks' holiday 
and an excellent non-contributory pension scheme. 

For further information and an application form please contact 

Miss Carol Baylcy. The Design Council. 7 II A 

2H Havmarket. London S W fv 4Sl; MMMM^^M 
Telephone 01-X.19 8()00 ext .^5. DESIGN 



cnirvcn. 



FREE-LANCE ABSTRACTORS 

A leading scientific publisher requires graduates in 
Biochemistry, Pharmacology or related disciplines to 
abstract scientific papers on a free-lance basis. A good 
knowledge of Russian, Hungarian, Japanese or a West 
European language would be a distinct advantage 
(translators are NOT required), A regular supply of 
work is offered and remuneration is good. For further 
details and Application Form, please write to: 
The Director, Derwent Publications Ltd., Literature 
Division, 168-173 High Holborn, London WC1 V 7AA. 



UNIVERSITY OF THE 
SOUTH PACIFIC 

Applications are invited for the 
post of 

CHIEF TECHNICIAN IN 
CHEMISTRY (Post 80/64) 

Appointee will be responsible for 
all non-academic areas of the 
Chemistry Discipline, which in- 
cludes the supervision and training 
of Technical Staff, the preparation 
and running of teachmg labora- 
tories at Preliminary Foundation, 
Diploma and Degree levels, as well 
as assisting in research. This work 
will be done in accordance with 
the needs of the Chemistry staff 
but under the overall control of 
the Laboratory Manager. Duties 
will also include the ordering and 
stock-keeping of equipment, chemi- 
cals and glassware; the mainten- 
ance, repair and construction of 
teaching and research apparatus 
and various ancillary duties. 
Applicants should possess City and 
Guilds Science Laboratory Full 
Technological Certificate. HNC or 
equivalent and have had at least 
five years in a senior position, pi^e- 
ferably in an undergraduate teach- 
ing laboratory. Preference will be 
given to those who have profi- 
ciency in instrumentation, elec- 
tronics, or vacuum technique and 
a working knowledge oi glass- 
blowing would be an advantage. 

Salary scale: F$9106-$ll 818 per 
annum (£1 sterling=F$l -90). The 
Unixersity has a small number of 
positions within its establishment 
for which the British Government 
provides supplementation pay- 
ments. The present post carries 
no such benefits and is offered on 
local terms and conditions only. 
Gratuity; superannuation; appoint- 
ment allowance; part-furnished 
accommodation at low rent. Three- 
year contract. Detailed applications 
(two copies) including a curricu- 
lum vitae and naming three 
referees should be sent to arrive 
no later than 15 August, 1980, to 
the Registrar, University of the 
South Pacific, PO Box 1168, Suva, 
Fiji. Applicants resident in UK, 
should also send one copy to Inter- 
University Council, 90/91 Totten- 
ham Court Road, London WIP 
ODT. Further deUlls are available 
from either address. 



UNIVERSITY OF MANCHISTCR 
D«partni«iit of HUtopAthology — 
UnlvMHy HaspiUI of South Muicliosltr, 
WItlllnoton 

TECHNtCIAN (GRADE 6) 

required to take charge of new teaching 
laboratorlei In which M ol the 270 UnWeralty 
of Mancheiler medical students will be 
taught from September 1980. 

Duties will include the supervision of tech- 
nical itafT; the ordering. Invoicing and 
inventory of supplies and equipment; the 
co-ordination o( a pathology teaching pro- 
gramme for undergraduates: the direction of 
a CCTV classroom, the conduct of research 
(partly within the Medical School) for senior 
University staff; close collaboration with the 
Senior Chief Technician, Department of 
HIstopathology, UHSM Withlngton. 

Minimum qualifications are HNC, HND. 
Advanced City and Guilds. Associate or 
Fellow of 1ST. Associate or Fellow of IMLS. 
together with 9/10 years laboratory ei- 
perience. 

Salary £4a84-£9832 (comparability report 
pending and also subject to review at 1 
October. 1990). 

TECHNICIAN (GRADE 4) 

The duties of this new post will Include 
servicing of TV equipped teaching labora- 
tories, the preparation of teaching slides and 
the support of departmental research. Ability 
to cut sections Is essential. An interest in 
photography, plastic section techniques, 
immunofluorescence microscopy or other 
relevant biological methodology would be 
an advantage. 

Minimum qualifications are two "A" levels, 
or ONC in Med. Lab. subjects, together with 
7-9 years laboratory eiperience. 

Salary £3948-£4545 (comparability report 
pending and also subject to review at 1 
October, 1980). 

Applications with curriculum vltae and full 
details of age, qualifications and experience 
together with the names of two referees 
shouid be sent to Professor D. L. Gardner, 
Department of Hislopathology, Stopford 
Building, University of Manchester, Man- 
chester M13 9PT, Indicating which post you 
are applying (or. 
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QUEEN ELIZABETH 

COLLEGE 

Kensington 

(University of London) 
TECHNICIANS GRADE 2B 

Three technicians are required, 
one in the department of Chem- 
istiy, one in the department of 
Food Sciences and one in the de- 
partment of Physics. Duties in- 
clude the preparation of materials 
and the care and servicing of 
apparatus. Candidates ^ouldhave 
ONC, "A" levels. City and Guilds 
or equivalent and experience of 
laboratory work. Salary on the 
scale £')1G1.£4629 per annum (under 
review) indnam of London 
Weiehting. 

TECHNICIAN GRADE 4 
required in the department of 

Physics. Duties include the day- 
to-day organisation and running of 
teaching laboratories and the 
maintenance and construction of 
apparatus. Candidates should have 
ONC, "A" levels, City and Guilds 
or equivalent and experience of 
laboratory work preferably in 
physics teaching laboratories. 
Salary on the scale £472845325 per 
annum (under review) indhlsive 
of London Weighting. 

All tile above posts have holi- 
days of 39 days per annum, and a 
flve-day week. Applicatlmic m writ- 
ing to the Assistant SaOCtary, 
Mrs J. Staight, Queen Elizabeth 
College, Campden Hill Road, Ken- 
siiiyton, London WB 7AH, giving 
age, qualifications, experience and 
the names of two referees. Clos- 
ing «late: 8 August, 1980. 

QUEEN MARY COLLEGE 

University of London 
ELECTRONICS ENGINEER 

Applications are invited for the 
newly created post of Etectronics 
Engineer, to provide a wide ranging 
advice and design service to re- 
search groups in the Physics De- 
partment, Including Astrophysics, 
Far Infrared Instrumentation and 
High Energy Physics. The Depart- 
ment has been designated one of 
two College centres for advanced 
work in electronics and further 
responsibilities and opportunities 
are expected to develop in con- 
sequence. Applicants will be ex- 
pected to have experience in 
analogue and digital techniques 
and minimum qualifications of 
HNC in Electrical Engineering or a 
degree in Physics or Engineering. 
Salary on scale £5052^E8769 per 
annum (under review), plus £740 
London Allowance, according to 
age/experience. Please apply by 
letter, giving age, qualifications, 
«n«rience and names of two 
referees, to The Secretary (NS), 
Oupon Man.- rollrpr. Milt* Fnd 
Rn,,d. I -u.fin- I ^ .iV-. 



UNIVERSITY OF READING 

POST-DOCTORAL 
RESEARCH FELLOW 
required for fixed period of two 
years to work on the Spectroscopy 
of Molecular Ions using Ion Cyc lo- 
tron Resonance and Laser tech- 
niques with Prof G. W. Series and 
Dr M. H. Tinker in Uic IMiysics 
Department. Applications are 
sought from physicists or physical 
chemists preferably with experi- 
In laser spectroscopy of mole- 
Starting salary up to £5725 
liar annum (mterim). USS super- 
■miiiation. Apply, quoting Ref. 
KAJtA, wMi cniiMiilnm vitae and 
names of two referees to Person- 
nel Offirf-r. t^nivcr.^itv of Roadijlg, 
W!ll'fli:.i!liN, Ri-.H-liil;; !!!.(". 2AH. 



BIOCHEMIST OR CHEMIST 

with broad background of bio- 
research eg in agriculture, fermen- 
tation of eftlucnts etc, required for 
new research programme. Applica- 
tions, including background and 
experience, should be made to: 
Chief Research Chemist, Synthite 
L td. By dert Green Road, West 
Bmmndi. 



Molecular 
Biologist 

for Process Development 



Following the expansion of our Fcnnantation Development 
Department, an opportunit/ has arisen for a molecular biologist 
to join multldisciplinar/ teams working on the development of 
commerciail/ viable processes for the production of antibiotics 

and other microbial products. 

Improving the productivity of producer orfanisms is central to 
the achievement of this objective and the successful candidate will 
be involved In the application of modem molecular biology 
oonoapti to 8 mimbar of projects concerned with improving 
strains of bacteria and fuitgi. 

Candidates must be well qualified, innovative and capable of 
woricing closely with staff of diverse scientific l>aclcgrounds. 

Baechams offer a competithre salary allied to exeelient fringe 
benefits, including non contributory pension and life assurance 
schemes and assistance with relocation expenses will be given 
where appropriate. 

If you are Interested please write or telephone for an application 
form to: — Mr A. D. Caws, Section Head, Personnel, 
BMdHun nwmiMMitiaili, Clarwidon Road, Worthing, 
Wait SMnax BNI4 8QH. Tetapbone Worthiitg ^3) 
39900, mtmion 233. 



Beecham 

Pharmaceuticals 



PHYSICIST 
ELEaRONiCS 



LEATHERHEAO 

FOOD R.A.^ 



For many years we have been in the forefront of research 
into instrumental methods for the measurement and 

and control of food manufacturing processes. 

Much progress has been made and we are now seeking 
a PHYSICIST to augment our research team and 
particularly to assist in the investigation of novel meas- 
uring techniques using modern electronic devices. 

The successful candidate will liave a good Honours 
Degree witii some industrid mperience in instrumenta- 
tion but above all an entliusiasm to worit in this com- 
parattveiy unexplored area of R&D. 

Starting salary from about £4400 to £8000 depending on 

experience with excellent career prospects. 

Applications please, with brief CV, to: 
IMr J. A. IHenry, Leatherhead Food Research Asso- 
ciation, Randalls Road, Leatharhaad, Surrey. 



UNIVERSITY OF 
SOUTHAMPTON 
BIOCHEMICAL AND 
INSXRUliENTATIGN 
TECHNICIAN 

Applications are invited for an 
appointment to specialise in bio- 
themital and instrumentation tech- 
nical support for the Physiology/ 
Pharmacology Group in the School 
of Biochemical and Physiological 
Sciences. The successful applicant 
who will be responsible tor pro- 
viding specialist biochemical sup- 
port for research and postgraduate 
training programmes, will require 
experience and knowledge of basic 
biochemical instrumentation, in- 
cluding spectrometers, oentriiuces, 
recording equipment etc. An in- 
terest in etectronics would be an 
asset. 

Minimum qualifications for tllis 
appointment are Science ONC or 
equivalent with several years 
appropriate experience, but appli- 
cations from candidates with a de- 
gree and research experience in 
Biochemistry would be wtfoome. 

The appointment, whldl wHI be 
from 1 September or as soon es 
possible Onreafter will be made 
on frade 4 salaiy scale £3948X4548 
per annum (imder review). Start- 
ing salaiy in accordance wrilh 
qualifications and experience. 

Applications giving date of birth, 
details of qualifications and experi- 
ence together with the names and 
addresses of two referees, should 
be sent to Mr C. N. SauU, The 
University, Soutliampton S09 SNH 
quoting reference number 404/T. 

ST GEORGES HOSPITAL 

SW17 

RESEARCH TECHNICIAN 

(Two-year appointment) 
required for Bepartment of 
Virology for a project investigat- 
ing the incidence and prevention 
of hepatitis B infection in tlie 
neonate. Previous experience in 
microbiology and radio-lmmuno- 
assay techniques would be useful. 

Salary: £4614 plus £398 London 
weighting per annum in the first 
year. 

For further information, please 
contact Profeasor H. Stem, Vlr^ 



ology Department^ on 9H 
Ext 4813. 

AppMcatlBP fonna are available 
from Mr B. SorreD, Administrative 
Assistant St Geonce's BomUA 
Blackshaw Road. fnoUnC SWlr 
OgT. Teleplione: 01473nH Bit 

dosing date: 2 August. UMD. 

ROYAL FREE HOSPITAL 
SCaOOL OF BAEDIONE 
(University of London) 

A SENIOR TECHNiaAN 
is required to work in the Depart 
ment of Physiology whicta Is 
situated in tiie Clinical S de ncea 
Building at Hampstead. B>peri> 
ence of cardiovaaodar. Beu>»- 
pharmacological and lieiiro ristOi<K 
gical techniques is essential. 

Salary on scale £5801-£7538 (in- 
clusive) under review. Thirty-four 
days annual leave including Bank 
Holidavs. etc. 37-llOUr week. In- 
terest free annud seasim Hdutt 

loan scheme. 

Application forms are evaHaide 
from the School Secretanr, 
RFHSM. 8 Hunter Street, Lendon 
WCIN IBP. er teiephOM OI-SST 
5385 est 10. aosing date: 6 August, 
1980. 

ALLEYN'S SCHOOL SE22 
BIOLOGY TECHNiaAN 
is required for September. Duties 
include some general science. Up 
to scale 4 is available for suitable 
applicant. A term time only post 
would be considered. Appbr by 
letter within 10 days to the Senior 
Sdence Master, stating qualifica- 
tions and experience. 
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Environmental Ergonomics 

£5500-£8000 Burton-on-Trent 

An opportunity exists to join a large multi-disciplinary group of scientists in a 
wide ranging programme of ergonomics in the coal mining and other industries. 
Staff are expected to contribute to all parts of the programme, but experience 
in lighting and vision would be beneficial. Technical facilities and support are 
outstanding and a close liaison between engineering design and field users is 
maintained. 

Candidates, with a formal qualification in ergonomics or an allied subject, should 
have relevant experience of a wide range of ergonomics activities. 

The Ergonomics Branch of the Institute of Occupational Medicine is located in 
Burton-on-Trent and is centrally located for communications, housing and 
amenities. Conditions of service are excellent and the salary will be in the range 
£5500 -£8000, depending on experience. 

Please write with full details to: 



Area Staff Manager/Secretary, 
National Coal Board, 

Green Park, Greenend, Edinburgh EH17 7PZ. 



BOTANIST 

GRASSLAND 
PRODUCTIVITY— SUDAN 

A botanist is required to under- 
take a study of grassland produc- 
tion in the flood region of the 
Southern Sudan. Candidates should 
have extensive experience of the 
measurement of grassland produc- 
tivity. Experience of tropical 
African botany, and an abili^ to 
live and work under isolated and 
difficult conditions would be 
additional recommendations. The 
appointment will be for 16 months 
from January 19B1; 13 months will 
be spent in Sudan. Applications, 
with names of two referees, should 
be sent by IS August to Dr D. M. 
Jones, Zoological Society of Lon- 
don, Regent's Park, London NWl 
4RY, from whom further details 
may be obtained. 



CHELSEA COLLEGE 
University of London 

Biological Sciences Group 
TECHNICIAN GRADE 2B 
required in the General and 
Systematic Section of the Biologi- 
cal Sciences Group. Interesting 
and varied work dealing mainly 
with undergraduate student re- 
quirements. 

Salary: £4164-£4629 per annum 
inclusive (under review). 

Application forms and further 
particulars available from Mr R. 
C. Redmond, Superintendent of 
Laboratories, Biological Sciences 
Group, Chelsea College, Hortensia 
Boad, London SWIO. Tel: 352-5T78, 
ext 58. Closing date: 8 August, 
1980. 



ELECTRON MICROSCOPE/ 
MICROPROBE TECHNICIAN 
(GRADE 5) 

required in Department of 
Geology, University of Reading to 
operate and maintain a variety of 
electron beam equipment. Previous 
experience essential. Salary in 
scale £4257-£4974 per annum (under 
review). Apply for further details 
to Personnel Officer, University of 
Reading, Whiteknights, Reading 
BG6 2AH, quoting ref. TSIOA. 



ANALYTICAL ASSISTANT 

A vacancy has arisen in the Analytical Section of our laboratory situated In 
Basildon, Essex, for an Assistant to carry out routine analysis of a wide 
range of raw materials used In cosmetics manufacture. The worit involves 
mostly classical techniques, but some familiarity with IR and UV Spectro- 
scopy Is desirable. A suitable candidate would have some industrial 
experience and be In possession of ONC (Chemistry). The person ap- 
pointed would be encouraged to continue their studies for higher 
qualifications. 

Please write or telephone for an application form to : 

Miss A. Cosgrove, Personnvl Officer, Yardley Manufacturlno 

Limited, 4 Miles Gray Road, Basildon, Essex. Basildon 22711 ext 106. 

YARDLEY 



Staffordshire Area Health Authority 



^SENIOR BIOCHEMIST^ 

Applications are invited from suitably qualified candidates 
for the post of Senior Biochemist. The Clinical Chemistrjr 
Department, re-housed in 1972, provides the usual 
routine services for the Mid Staffordshire Health District. 
Whitley Council Conditions of Service and Salary apply. 

For further information, application forms and to arrange 
to visit the Department please contact Mr J. H. Michell, 
Department of Clinical Chemistry, Stafford General 
Infirmary, Foregate Street, Stafford STI6 2PA. Telephone 
. Stafford 58251 Ext. 66. Closing date 29 August, 1980. I 

WTMid StaffordshireJ 
^ Health District ^ 



THE UNIVERSITY OF 
AUCKLAND 

New Zealand 

Chemical and Material 
Engineering 

LECTURESHIP/SENIOR 
LECTURESHIP 

Closing date: 30 September, 1980 

Applicants should t>e academic- 
ally highly qualified chemical en- 
gineers able to contribute to at 
least one of the following research 
areas — Aspects of Transport 
Phenomena and Separation Pro- 
cesses, Alternative Energy Sources, 
Biochemical Engineeririg, Pulp 
and Paper Science, Extractive 
Metallurgy, Materials Science. 
Applications from those suitably 
qualified in other areas will be 
considered. Preference will be 
given to a candidate well qualified 
to teach chemical engineering de- 
sign. 

Commencing salaries will be 
determined in accordance with 
qualifications and experience. Pre- 
sent salary scales are: Lecturers: 
NZ$1S 149 - $18 615 per annum; 
Senior Lecturers: NZ$19 083-$21 837 
per annum. Conditions of Appoint- 
ment and Method of Application 
for all positions are available 
from the Assistant Registrar (Aca- 
demic Appointments), University 
of Auckland, or from the Associa- 
tion of Commonwealth Universities 
(Appts.), 36 Gordon Square, Lon- 
don WCIH OPF. Applications in 
accordance with "Method of Appli- 
cation" should be forwarded as 
soon as possible but not later than 
the closing dates stated. 



Southampton 

THE 
UNIVERSITY 



DEPARTMENT OF 
OCEANOGRAPHY 

Lecturer in Marine Plankton 

Applications are invited for a temporary 
lectureship (minimum two years). 
Candidates sliould have postgraduate 
research experience with either Zoo- 
plankton or Phytoplankton. 

The person appointed will participate 
in teaching courses on primary pro- 
ductivity and zooplankton. 

Salary will be on the scale £50S2-£I0 474 
per annum (under review). 

Further particulars may be obtained 
from Mn E. C. P. Sears, Staffing 
Department, University of South- 
ampton, Southampton S09 5NH 
to whom applications (7 copies 
from applicants in the United 
Kingdom), should be sent including 
curriculum vitae and the names of 
two referees by 14 August, l*W, 
quoting reference 151 I/A. 



THE LONDON HOSPITAL 
MEDICAL COLLEGE 

(University of London) 
RESEARCH TECHNICLAN 

Applications are invited for the 
post of Research Technician within 
a small team investigating the 
physical chemistry of connective 
tissue, under a programme grant 
which is supported by the MRC. 
The project requires careful 
quantitative chemical measure- 
ments, and candidates should have 
three "A" levels, including 
Chemistry and Maths "O" level. 
Previous laboratory experience 
and/or HNC or similar, an advan- 
tage. Inclusive initial salary re- 
lated to qualifications and experi- 
ence will be £3711-£4263 per annum. 

Enquiries to Dr A. Maroudas. 
Tel: 01-247 5454, ext 421. Applica- 
tion forms from The Secretary, 
The London Hospital Medical Col- 
lege, Turner Street, London El 
2AD quoting reference RTBJU/ 
2/80. 
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Anglo-Australian Observatory 

ELECTRONICS ENGINEER 

The Anglo-Australian Observatory operates a 3 •9m optical 
telescope that is one of the largest and most modern in the 
world, at Siding Spring near Coonabarabran, NSW, 450km 
north-west of Sydney, Australia. At a laboratory in Epping, 
a suburb of Sydney, a small electronics group is involved in 
developing new astronomical instrumentation and monitoring 
outside contracts. We are seeking an electronics engineer to 
participate in the design and construction of a high 
resolution infrared spectrometer and to assist in the other 
work of the laboratory. 

LOCATION: Epping, with visits to other institutions and 
the telescope. 

DUTIES: Adapt existing low noise analogue circuits to the 
multi-channel spectrometer, design a suitable multiplexer 
and CAMAC interface and participate in the construction, 
testing and commissioning of the final instrument. Generally 
assist in other areas of the electronics laboratory, including 
technical negotiation and monitoring of contracts for the 
construction of instruments and participation in the com- 
missioning at the telescope. 

QUALIFICATIONS: An acceptable degree in electronics 
with some experience and proven ability in both analogue 
and digital design. 

SALARY: Within the Experimental Officer 1-2 classification 
ranging from A$l I 429 to A$ 18 381 pa 

CONDITIONS: Tenure for 2 to 3 years. The Observatory 
will pay return air fares for appointee and family to Sydney 
and will assist in the cost of removal of furniture and effects. 
Rental allowance will be available and superannuation will 
be offered. 

APPLICATIONS: Write giving full particulars of education 
and experience as well as personal details, and including 
the names of three referees, to reach the Director, Anglo- 
Australian Observatory, P.O. Box 296, Epping, NSW, 2121, 
Australia, by 22 August, 1980. 



QUEEN ELIZABETH HOSPITAL 

Department of Medical Physics and 
Biomedical Engineering 

MEDICAL PHYSICS 
TECHNICIAN GRADE IV 

Applications are invited for the post of Medical 
Physics Technician Grade IV in the Radiotherapy 
Section of the department which is responsible for 
sealed sources, moulds, simulator and treatment 
planning. The successful applicant will be chiefly 
concerned with the simulator and treatment 
planning for which a POP 11/40 computer is in use, 
but will be encouraged to broaden his interests. 

Candidates should possess an ONC, HNC or an 
equivalent qualification. 

Salary according to qualifications and experience. 
Further information may be obtained from : 
Dr A. L. Bradshaw (021-472 1311 ext 366) or from 
Medical Physics Office, Queen Elizabeth 
Hospital, Edgbaston, Birmingham B15 2TH. 



CENTRAL BIRMINGHAM 
Health District 



BinMINGHAM AREA HEAtTH AUTHORITY (Taaehng) 



Assistant Engineer 

National Planning 



LONDON 



up to £10,437 



British Gas is currently undertaking a substantial expansion 
of engineering projects to meet projected demand. 

Our engineering programme planning is centred at 
Headquarters, where we now require an Assistant Engineer, 
male or female, to make a significant contribution to this 
planning function. The work entails liaison with our 
Production and Supply Division and other HQ Divisions on 
the progress and implementation of general engineering 
policy and acting as co-ordinator during the planning 
phases of engineering projects, through Regionol contacts. 
You will also be expected to contribute an input to a wide 
range of engineering studies and analyses. 

To qualify you should be an engineering graduate or 
equivalent and probably a corporate member of an 
engineering institute, with several years experience in a 
tecnnology-based industry. An appreciation of financial 
[costing] analysis and of computer application to planning 
would be valuable. 

Commencing salary will be in the range of £9,125 to £10,437 
and benefits are those normally associated with a large 
progressive organisation. 

Please write with details of age, qualifications and 
experience, quoting reference PS/633401/741/NS, to: 
Senior Personnel Officer [London], British Gas, 
59 Brycnston Street, London WIA 2AZ. 



BRITISH GAS 




Research and 
Development Chemist 



North London 



cezooo 



Our client is a leading manufacturer of Industrial 
Consumables and a subsidiary of a major 
UK-based international group. In order to 
maintain their reputation for the design of 
technically advanced products they are expanding 
their Research Department. 

Candidates should be graduates and have at least 
three years experience in a Manufacturing or 
Process Industry. A knov/ledge of Polymers 
would be particularly relevant. 

Telephone Martin Keating on 01-235 7030 
Ext. 233. PER, 4/5 Grosvenor Place, London 
SWiX 7SB. (Answering 
service out of hours 01- 
235 6938) 

Professional ■ Applications are welcome from 
& Executive ■ both men and women 

Recruitment ~ 
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Health Physics & Safety at Work 



3 



A professional challenge for 
Technologists & Engineers 



Nowhere is technology developing more 
quickly than in the field of Defence. Ensuring a 
safe and healthy environment for its continued 
evolution is a science which must keep pace. 

The Ministry of Defence seeks high-calibre 
Technologists or Engineers who will be trained to 
develop and implement a wide range of health and 
safety services including biological monitoring, 
body monitoring, radiological support and 
emergency inspection. 

At the Atomic Weapons Research 
Establishment at Aldermaston activities cover a 
wide range of technological services including: 
Health physics, radiological protection, reactor 
and nuclear safety; Occupational, toxicological, 
chemical, explosive and industrial and general 
aspects of safety and hygiene; Environmental 
and public safety; Safety evaluation and hazard 
assessment; Safety training; Analytical chemistry 
and physical measurement; R&D associated with 
health and safety activities. 

Other opportunities are at the Institute of 
Naval Medicine, Alverstoke, and at HM 
Dockyards at Chatham, Rosyth and Devonport 



where the successful candidates' responsibilities 
will include: radiochemlstry, dosimetry and 
instrumentation; watching brief on new 
developments; providing authoritative advice 
including training and inspection and the 
provision of comprehensive health physics 
services in an industrial environment. 

To qualify for this exacting work, candidates 
(men and women) should normally have a degree, 
preferably with honours in a relevant subject or 
be corporate members of an appropriate 
professional institution, and must have at least 
2 years' professional experience. Specialist 
training will be given. 
Starting salary between £6100 and £8100 
depending on qualifications and experience. 
Promotion prospects. Non-contributory pension 
scheme. 

For further details and an application form 
write to Civil Service Commission, Alencon Link, 
Basingstoke, Hants RG2I IJB, or telephone 
Basingstoke (02S6) 68551 (answering service 
operates outside office hours). Please quote 
ref: T/SI3I/II. 



ROYAL POSTGRADUATE 
MEDICAL SCHOOL 
(University of London) 

Cardiovascular Research Unit 
COMPUTING IN 
CARDIOLOGY 

Analyst/Programmer required to 
take charge of all aspects of com- 

Euting in Cardiology working with 
oth Cardiology staff and physicists 
experienced in the use of com- 
puters and electronics in medical 
research. HPIOOO system and Data 
General Nova 3 system available. 

Applicants should have a back- 
ground in scientific programming, 
especially Fortran, together with 
experience in real time applica- 
tions. 

Salary between £7000 and £10 000 
a year. Initial placing dependent 
on experience. 

Application forms and further 
details are available from Person- 
nel Office, Royal Postgraduate 
Medical School, ISO Du Cane Road, 
London W12 OHS quoting reference 
number 2/502. 

UNIVERSITY OF ASTON 
IN BIRMINGHAM 

Computer Centre 
SENIOR LECTURER 

Applications are invited for a 
Senior Lectureship in the broad 
area of data processing, systems 
analysis and design and informa- 
tion systems. The successful appli- 
cant will be required to make sub- 
stantial contributions to the 
Centre's research activities and 
teaching programmes in this area 
at both undergraduate and post- 
graduate levels. Candidates should 
prefeJ-ably hold a higher degree 
and some experience with small 
(mini or micro based) systems 
would be an advantage. 

Commencing salary will be 
within the range £10 142-£12 564 per 
annum. Appointments are nor- 
mally to the first point of the 
scale. Salaries are currently under 
review. 

Application forms and further 
particulars may be obtained from 
the Staff Officer (quoting Ref No: 
434/32), University of Aston in 
Birmingham, Gosta Green, Birm- 
ingham B4 7ET (Tel: 021-359 3611, 
ext 201). Closing date for the 
receipt of applications is 15 August, 

isaa 



Weddel 

pharmaceuticals 
limited 



MICROBIOLOGIST 

to be responsible to the Quality Control Manager for the sterility 
testing of the complete range of sterile products and for the controlling 
and testing of the environment in which products are manufactured. 
Applicants in the age group, 25-35, must have a qualification in micro- 
biology, or bacteriology and considerable experience in monitoring 
the necessary bacteriological control for sterile production areas. 
Hours 9 a.m. to 5 p.m., Monday to Friday. Pension scheme, subsidised 
canteen, 4 weeks holiday. 
Applications to: 

WEDDEL PHARMACEUTICALS LTD., 

Red Willow Road, Wrexham Industrial Estate, 
Wrexham, Clwyd LL13 9PX 



0^ 



SURREY 

COUNTY COUNCIL 



North East Surrey College of Technology 

Department of Biological Sciences 

Applications are Invited for post of: 

Research Assistant 

to work on the regulation of Cimetabolism in Pseudomonas 
AMI. 

The post is supported by the SRC for three years. Salary will 
be on the scale £4S39-£4650-£4776. 

Applicants should preferably have a degree or MIBIol in 
Microbiology or Biochemistry. The successful applicant may 
be able to register for a CNAA higher degree. 
Applications in writing, giving details of qualification 
and experience and the names of two referees should 
be sent to Dr P. Goodwin, North East Surrey College of 
Technology, Reigate Road, Ewell, Surrey KTI7 3DS, 
from whom further details can be obtained. 



UNIVERSITY OF 
STRATHCLYDE 

Applications are Invited for a 

RESEARCH 
ASSISTANT 

with polymer training and/or ex- 
perience In the DEPARTMENT 
OF PURE AND APPLIED 
CHEMISTRY financed by the 
South of Scotland Electricity 
Board. The work Involves the 
study of polymers to be used in 
devices to operate by remote 
control. The post will be par- 
ticularly suitable for candidates 
with some knowledge or experience 
in the moulding of thermoplastics. 
It will be particularly suitable for 
candidates who have an MSc or 
PhD degree of an instructional or 
research course on the subject. 

Appointment for one year on Range 
lA of the national salary structure 
for research and analogous staff. 
Commencing salary up to £5725 per 
annum with placing according to 
qualifications and experience. 
Superannuation benefit. 

Applications (quoting R35/80) with 
curriculum vltae and names of two 
referees should be sent to Pro- 
fessor N. B. Graham, University 
of Straihciyde, Department of 
Pure and Applied Chemistry, 
Thomas Graham Building, Glas- 
gow G1 1XL. 



PLANETARY NEBULAE 
AND THEIR CENTRAL 
STARS 

RESEARCH ASSISTANT IN 
ASTRONOMY 

The Science Heseeirch Council is 
supporting a project at University 
College London, over two to three 
years, on the interpretation of 
observations of planetary nebulae 
and their central stars. Applica- 
tions are invited for the position 
of Research Assistant and should 
be sent to Professor M. J. Seaton, 
Dept of Physics and Astronomy, 
University College London, Gower 
Street, London WCIE 6BT. 

The work will be concerned with 
observations obtained in the ultra- 
violet, using lUE, and with rele- 
vant observations obtained at all 
other wavelengths. Its aim will be 
to obtain information about proper- 
ties of the central stars, physical 
conditions in the nebulae, and 
chemical compositions of the 
nebulae. It is hoped it will lead to 
an improved classification of these 
objects and to a better under- 
standing of their nature and 
evolution. 

Salary in range £5052-£6736 plus 
£740 London Allowance according 
to qualifications and experience. 

UNIVERSITY OF READING 

Department of Microbiology 
RESEARCH ASSISTANT 
required from 1 October, 1980, for 
a fixed period of three years to 
work under Mr M. T. Heydeman 
on the physiology and microstruc- 
ture of fuel fungL The objectives 
of the project, funded by the 
Admiralty, are to ascertain the 
mechanism involved in hydro- 
carbon uptake in fuel fungi and 
to investigate other aspects of the 
physiology and microstructure of 
them. Applicants should have a 
good honours degree in Micro- 
biology or Biochemistry. Registra- 
tion for a higher degree is pos- 
sible. Salary range £4402-£5389 per 
annum (interim). USS superannua- 
tion. Apply, quoting Ref: RS8A, 
with curriculum vitae and names 
of two referees to Personnel 
Officer, University of Reading, 
Whiteknights, Reading R(X 2AH. 
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Assistant 
Scientific Officers 



Home Office Forensic Science Labormtory 
Aldermmfton, Reading, Berlcshire RC7 4PN 

Interviews will be held shortly to rill vacancies in the above 
laboratories. 

The Forensic Science Laboratory provides scientific aid to 
the Police in the investifation of crime and to the Courts 
in the administration of justice. This involves the exam- 
ination and analysis of a wide range of materials usinf 
specialised techniques and modern chemical, biological, 
physical and serological methods. 

Assistant Scientific Officers are trained in these analytical 
techniques to assist Court-going staff and they will be 
responsible also for the care and maintenance of apparatus 
and the preparation of reagents. 
Minimum qualifications : — 

Four passes in GCE 'O' level or equivalent, including 
English Language and a science or mathematical subject; 
or ONC or equivalent. Only 'O' level passes Banded A, 
B and C will be accepted for Summer 1975 or subsequent 
examinations. 'A' levels or equivalent in scientific subjects 
would be an advantage. 

Age at least 16 and normally under 26 on 31 December, 
1980. 

Assistant Scientific Officers are encouraged to take 
advantage of facilities for further education and to study 
for higher qualifications. 

Salary: — £2li2-£3238 according to age, rising by annual 
increments to £4030. (Salaries are under review). 
Four weeks annual leave. 

Registered disabled persons will be considered. 
Apply in writing by (10 days after last publication) to The 
Director, Home Office Forensic Science Laboratory, Alder- 
mas ton. 




Head of Toxicology & 
Reproductive 
Studies pi 



c£10,000NETT 
FRANCE 



Our client, a Major International Research-Orientated 
Pharmaceutical Company, is establishing a new 
purpose built Toxicology & Reproductive Studies 
Unit in central France, to be operational in 1982. 
Your duties will be to recruit, develop and lead a 
small specialist team engaged in the peri- and 
post-natal investigations and teratology studies in 
animal species. 

You should hold a higher degree in a Biological 
science or Medical discipline and will have several 
years experience of controlling a small team 
engaged in Fertility, general reproductive and/or 
Teratology Studies. You should also be totally 
familiar with GLP regulations. A working knowledge 
of French would be advantageous but is not essential. 
In addition to the nett salary of approximately £10,000 
per annum, there will be a benefits package valued at 
approximately 25% of salary. 
For further information, telephone - 

R. D. LORD on CARDIFF (0222) 23286, 
. or write to him at P. E. R., 4th Floor, 
' Pearl Assurance House, 
, Greyfriars Road, 
Cardiff, CF1 3AG. 




Professional 
& Executive 
Recruitment 



I 



Applications areweteome 
from both men and women. 



INSTITUTE OF CANCER 
RESEARCH 

A POSTDOCTORAL 
RESEARCH FELLOW 

is required at the Chester Beatty 
Research Institute, Fulham Road, 
London SW3, to join a team in- 
vestigating chemical, biochemical 
and biological aspects of the meta- 
bolic activation of the carcinogenic 
polycyclic hydrocarbons. Appoint- 
ment on Grade 11 MRC scales for 
up to three years. Starting salary 
in the region of £5725 per annum 
plus London Allowance of £740 per 
annum. 

Applications in duplicate with 
the names of two referees to the 
Secretary, Institute of Cancer Re- 
search, 34 Sumner Place, London 
SW7 3NU, quoting Ref 300/G/25. 

TECHNICIAN (GRADE 3) 

required in Department of Micro- 
biology, University of Reading, to 
prepare and supply materials for 
classes and to assist group engaged 
in research on an aspect of micro- 
biology. Previous experience essen- 
tial; interest in photography an 
advantage. Salary in scale £3594- 
£4092 per annum (under review). 
Apply with full details of experi- 
ence and qualifications and names 
of two referees quoting Ref: 
TS23A to Personnel Officer, Univer- 
sity of Reading, Whiteknights, 
Reading, Berks RG6 2AH. 

ANIMAL HOUSE 
TECHNICIAN (GRADE 3) 

required in Animal House of 
Departments of Physiology and 
Biochemistry and of Zoology, Uni- 
versity of Reading, to work with a 
variety of species. lAIAT desirable, 
plus three years relevant cxiwri- 
ence. Salary in scale £3594-£4092 pa 
(under review). Apply with names 
of two referees and full details, 
quoting ref TS41A, to Personnel 
Officer, University of Reading, 
Whiteknights, Reading RG6 2AH. 



SCIENTIST FOR 
REGULATOKY AFFAIRS 
IN RESEARCH 

The Company is creating a new post in Agricultural 

Research and Development which offers the 
opportunity for an experienced scientist to pursue a 
career away from the bench. Guidelines tor 
Good Laboratory Practice (GLP) are being drafted 
worldwide and we wish to ensure that our research 
complies with appropriate requirements. 

A meticulous approach to the work is essential and 

the ability to assimilate information and to 
communicate clearly with scientists and managers in 

a variety of disciplines is essential. The person 
appointed will be responsible for Quality Assurance 

work as required and will devise, introduce and 
maintain an archive. There will be a need to assist 
with the registration of products as necessary and 
for this a knowledge of a foreign language would be 
an advantage. 

Candidates, male or female, must have a relevant 
degree, at least three years industrial experience, 
preferably in agrochemical research. A post graduate 
research qualification is desirable. Own transport is 
essential for which a mileage allowance is paid. 

Company benefits include profit sharing, 
contributory pension and staff purchase privileges. 
Generous help with relocation to the Nottingham 
area is available If applicable. 

Write or telephone for an application form from:- 
Tom Flower, Employment Manager (Technical), 
The Boots Company Ltd., Station Street, 
Nottingham. NG2 3AA. 
Nottingham 56255 Ext. 243. 



UNIVERSITY or BIIADFORD 
BIOLOGICAL SCIINCES 

(a) RESEARCH ASSISTANT 

(R*f RA/B/SRC(NS) 

(b) TECHNICIAN (erwl* I) 

(R«l Tl/B/SRC/NS) 

FlR«d T«rm AppolnlmanU 

Appllcallona are invited for the above poita 
which are (or 3 yeara 10 aupoort an SRC 
funded study into organeiie blogeniils in 
castor bean endosperm. Research will In- 
clude a study of membrane assembly, pro- 
tein glycosyiation and the isolation of 
mRNA for organelle proteins. Starting salary 
— Research Assistant — £4402, Technician — 
£3504. Opportunity to register for higher 
degree for suitably qualified candidates. 

Further particulars and application iOrm 
from the Reglatrar, University ol Bradford, 
BD7 1DP. Closing date aaap. Informal 
enquiries to Dr J. M. Lord (•n4-IMM 
Eat 222). 



UNIVERSITY OF EXETER 

POSTGRADUATE 
RESEARCH ASSISTANT 

A Physics graduate is required 
to work on a low temperature 
experiment to investigate the new 
phenomenon of slow propagation 
modes of high power pulses in 
liquid helium. The grant is for 
three years and it is possible to 
register for a PhD. 

Starting salary is £4402 per 
annum (under review). 

Applications including a cur- 
riculum vitae and the names of 
two referees should be sent to 
Professor A. F. G. Wyatt, Physics 
Department, Stocker Road, Exeter 
EX4 4QL, by Monday, 11 August, 
198a 



BUREAUTCCH 
(SCIENTIFIC STAFF 
AGENCY) 

Top jobi for ONC/HNC/HND: 
AIMLT BSc. (Cham: Phyt; Biol/ 
Mad, Lab. lubjacti; Electronic* 
«n4 Matallurgy.) 

Immadiata vacanciat for Paint, Ink 
and Surface Coatinf Technolo|iiti. 
Wa find you tha iob fraa of charga. 
Tal: OI-tMBlSI. 
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Section tiead 

Anolytiosl Devebpment 

As a result of a recent re-organisation within our*Quality Assurance 
Department, applications are invited for the above position at the 
Irvine factory, Ayrshire, which produces bulk pharmaceutical 
materials for use in our successful range of semi-synthetic penicillins. 

Reporting to the Quality Assurance Manager, the job holder will be 
responsible for directing the activities of the analytical development 
laboratory: the main duties include the assessment of new techniques 
and analytical examination of process problems 

Applicants, male or female, must be Honours Graduates in pure or 
applied chemistry, ideally with a minimum of 3-5 years Post-Graduate 
experience. 

We offer an attractive salary and generous fringe benefit pacl<age 
which Includes: 



Non-contributory pension scheme 

Free life assurance 

Four weeks annual holiday 

Staff bonus after qualifying period 

Assistance with relocation where appropriate 

Written application, enclosing brief career details, 
shouid be made in the first instance to the Personnel 
Manager, Beecham Pharmaceuticals, Shewalton 
Road, Irvine, Ayrshire KA11 SAP Scotland. 

Beecham 

Pharmaceuticals ■ 




THE UNIVERSITY 
OF LEEDS 

DEPARTMENT OF 
MECHANICAL 
ENGINEERING 

POSTDOCTORAL 
RESEARCH FELLOW 
(TWO POSTS) 

Applications are invited for two posts 
of Postdoctoral RESEARCH FELLOW 
within the combustion group in the 
above Department. Applicants should 
hold a doctorate or have equivalent 
research experience. 

Each post is available for a fixed period 
of up to three years. 

The holder of one of the posts will 
work on a project supported by the 
SRC. which involves laser-doppler 
studies of explosive, turbulent, gaseous 
combustion. The other post is con< 
cerned with an SRC supported 
project involving studies of continuous 
stratified combustion and the mathema- 
tical modelling of it. 

Salary on the lA Scale for Research and 
Analogous Staff. £5052-£8769 (under 
review), according to age, qualifications 
and experience. 

Informal enquiries about the posu may 
be made to Professor D. Bradley 
(Telephone 0532 31751 ext. 242). 

Application forms and further par- 
ticulars may be obtained from the 
Refistrar, The University, Leeds 
LSI 9JT, quoting reference number 
69/6yE. Closing date for applications 
II August. 1980. 



MMUNOUKilST 



The Company has a large well established research 
group which investigates the biochemical and 
immunological aspects of chronic inflammatory 
disorders, especially rheumatoid arthritis, with the 
objective of developing new and more effective drugs. 
We are now seeking to expand the group's studies to 
include immunomodulant drugs for the treatment of a 
wider range of disorders. 

Applications are invited from graduates with a first 
degree in Biochemistry, Cell Biology or Immunology and 
post graduate experience could be an advantage. 

Based in our. Nottingham laboratories this is an excellent 
opportunity for a person with initiative and ability to 
actively participate in an expanding area of the 
Company's research programme. 

As well as an attractive salary. Company benefits include 

profit sharing and staff purchase privileges. Generous 
help with relocation to the area is available if applicable. 

Please write or telephone for an application form 
from:- Tom Flovyer, Employment Manager (Technical), 
The Boots Company Ltd., 
Station Street, Nottingham NG2 3AA. 
Nottingham 56255 Ext. 243. 



THE UNTVEaiSlTY OF 
SYDNEY 

LECTURESHIP IN 
COMPUTER SCIENCE 

Applicants should have a higher 
degree or equivalent qualification 
in Computer Science. Background 
in some aspect of AI desirable. 

The Department is equipped 
with a VAX-11/780 and several 
mini-computers and has on-line 
access to the University's Cyber 
170/730 computer. It offers courses 
in Computer Science from first- 
year to honours level, followed by 
MSc and PhD programmes. 
Appointee expected to teach and 
carry out own research. 

Position expected to be filled 
by probationary appointment of 
three years capable of leading to 
tenure but if all University's re- 
quirements for tenure are deemed 
to be satisfactorily met tenure 
may be granted at time of appoint- 
ment. Applications for fixea-tenn 
appointment of one year also con- 
sidered. 

Salary range: $A17 024-S22 364 per 
annum. 

Further information available 
from Head of Department, Pro- 
fessor J. M. Bennett in the 
University. 

Applications including curricu- 
lum vitae, list of publications and 
names of three referees by 29 
August, 1980, to Registrar, Univer- 
sity of Sydney, NSW 2006, Aus- 
tralia, from whom further infor- 
mation available. Information also 
available from Association of Com- 
monwealth Universities (Appts), 36 
Gordon Square, London WCIH 
OPF. 



HILLINGDON HOSPITAL, 
UXBRIDCE. MIDDX (777 bcdt) 

MEDICAL LABORATORY 
SCIENTIFIC OFFICER 
In BIOCHEMISTRY 

Applications are invited from persons 
holding an HNC in Medical Labora- 
tory Sciences or suitable degree for the 
above post. The laboratory provides 
the routine diagnostic services for a 
targe District General Hospital and 
local General Practitioners. It is 
equipped with modern automated 
analysers and carries out a wide variety 
of investigations. Opportunity to study 
for FIMLS and participation in 'on 
call' rota. 

Salary £4S23-£62IS p.a. inclusive. 

Laboratory may be visited by arrange- 
ment with the Chief Medical Labora- 
tory Scientific Officer (Oxbridge 38262 
Ext. 226). Application forms from 
Personnel Office Ext. 353. 
Closing date 14 August, 1980. 



ORNITHOLOGIST 

The British Trust for Ornithology 
has a further opening for an 
Ornithologist at Scientific Officer 
level, to analyse Common Birds 
Census returns, assist in the 
organisation of field surveys by 
Trust members, and participate 
in the research of the Populations 
and Surveys Section. A good 
degree in Biology, ability to work 
with amateur ornithologists and 
willingness to lecture are essential 
for this post. Salary scale is £3591- 
£5486 pa (under review). Applica- 
tions with curriculum vitae and 
names of two referees should be 
sent to C. W. N. Plant, BTO, Beech 
Grove, Tring Herts HP23 5NR by 
8 August, 1980. 



WANTED 

A RESEARCH ASSISTANT 

Graduate in Biochemistry with 
some experience in protein separa- 
tion methods especially Column 
Chromatography. Previous know- 
ledge of exposure to endocrinology 
and metabolism an advantage. 
Contact Dr P. Dandona, Rwal Free 
Hospital, London NW3 2QG. Tel: 
01-794 0500 ext 3481 for further 
details. 
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UNIVERSITY OF 
NOTTINGHAM MBtlCAL 

SCHOOL 

Department of Biochemistry 

Queen's Medical Centre 
Nottingham NG7 2UH 
POSTDOCTORAL ASSISTANT 

to work on an MRC financed pro- 
ject for three years starting on 
1 October, 1980. with Dr R. J. 
Mayer on "Mechanism of Protein 
Degradation: studies on mitochond- 
rial proteins". The work will in- 
volve studies in vivo and in cells 
in tissue culture on the mechanism 
and regulation of the degradation 
«f aPMWC Iminunoisolateir proteins 
and resolved organelle sub-com- 
partment protein populations. Ex- 
perience in immunochemical or 
tissue culture techniques would be 
advantageous. Applicants should 
write to Dr R. J. Mayer at the 
above address giving the names 
at two referees. 



CHELSEA COLLEGE 

University of London 
POSTDOCTORAL SCIENTIST 

Applications are invited for a 
post supported by the National 
Kidney Research Fund to work 
with Dr P. J. Butterworth on the 
regulation of phosphate transport 
in the kidney. The appointment 
will be for two yean from Sep- 
tember 1880 at ajtartiiig salary in 
the range of £S792-£66S3 (including 
£740 London Allowance). Previous 
experience of working wlUl llAIated 
cell preparations and/or membrane 
transport would be advantageous, 
but not essential, for gaining the 
position. Any enquiries regarding 
the post to Or P. J. Butterworth 
(Tel: 01-551 24«8. ext 342). 

Application forms from Person- 
nel Officer, Chelsea College, Friese 
Greene House. Chelsea Manor 
Street. London SW3 3TW, Closing 
date: 11 .August. I'lill) 



MUniHA INSTITim 

mi iHMeAL HniAncH 

HMVimiTV OF OXFORD 
(m Mih HoapHal «tt*> 

MIOICAL LABORATORY 
SaiNTIFIC OFFICER 
(R«f CTJ) 

An •xperlenced person is required for 
•tudies on the regulation o( metabolism In 
and of the diflerentiation ot developing 
tissues. A knowledge of biochemical 
mechanisms relating to tha control ol meta- 
bolic pathways would ba Iwipkil. txp«lMee 

of routine techniques uaad fn a btochafnlcal 
laboratory is essential. 
Applicants should be state registered MLSO 
or possess an appropriate science degree or 
equivalent qualification together with at 
least two years* relevant laboratory ex- 
perience. 

The post is available Irom 1 September. 1980, 
salary on Whitley Council MLSO scale 
£4215-£5817 per annum. 
Applications stating age, qualifications and 
givina names and aildntMi <t im nienea 
should toe sent to:— 
Tin A4miiilatniio>, NdflleM 
" ri HMMICft, HMdiw 



UNIVERSITY OF 
CANTERBURY 
Christchurch, New Zealand 

Applications are invited for the 
following position: 
LECTURER IN ZOOLOGY 
(PARASITOLOGY) 

Applicants should be qualified 
to teath <iiid carry out research in 
Parasitoloiiv. The University is 
seeking; to employ a Lecturer with 
broad tiaining and expierienoe of 
parasitic animals. 

ApplIcatloiM for the above posi- 
tions dose on SI August, 1980. 

The salary for Lecturers is 
NZ$15 14a to $18 615 per annum. 

Further particulars and condi- 
tions of appointment may be 
obtained from the Association 
of Commonwealth Universities 
(Appts), 36 Gordon Square. Lon- 
donVClH OFF. 



RESEARCH OPPORTUNITY 
WITH RENTOKIL 

Young graduate chemist 

required for the development of timber preserva- 
tives from project initiation to cominercialisation. 

Candidates shouid have (1) a good honours degree 
in chemistry, or combined honours with chemistry 
as one of the subjects, (2) preferably good formula- 
tion experience and determination and enthusiasm 
to succeed in industrial R&D. 

Saiary in the range of £3900 to £5500 pa according 

to age, experience and qualifications. A full UK 
driving licence is essential. 

Write or telephone for an application form to : 
Miss S. Edwards, Rentokii Limited, R&D 
Division, Feicourt, East Grinstead, West 
Sussex RH19 2JY. Telsplione (0342) 833022. 



THE CITY UNIVERSITY 
Centre for Information Science 

Research Fellow or 

Research Assistant 

(Statistics and Computing) 

Applications are invited for the above post, for work on a 
project concerned with the design and testing of information 
retrieval systems based on probabilistic principles. 

The person appointed will take charge of setting up and main- 
taining a suite of test programs, and will also Investigate 
appropriate statistical methods. 

The ideal background would be a degree In statistics and 
computing, and some research experience. A knowledge of 
document retrieval systems would be useful but is not 
essential. 

The appointment is for one year from 1 October, 1980, at a 
salary within the range £5052-£6399 plus £740 London Allow- 
ance (Research Fellow) or £44O2*fi6a09 plus £740 London 
Allowance (Research Assistant). 

For further details contact Dr S. E. Robertson, Centre for 
Information Science, The City University, Northampton 
Square, London EC1V OHB (01-853 4399 ext. 231 or 556). 



University College Hospital 

BIOCHEMIST 



Biochemist to work in the Department of Haematology on 
the antenatal diagnosis of Thafafsaemia and related areas. 
Salary Scale £420S-£M73. 

Enquiries about this established post should be made to 

Professor Huens on 01 387 9300 Ext. 614. 

Application forms from and returnable to the Personnel 



Department, Uiilv«nit|r Collage Honltiri, < 
Street, London WCi or telephone 01 387 93S0 Ext. 3SI 
8 August, 1980. 



THE ROYAL VETEIUNARY 
COLLEGE 

University of London 

Division of Paraclinical Studies 
Department of Microbiology 
and Parasitology 
RESEARCH ASSISTANT 
Applications are invited from good 
honours graduates, preferably with 
researcli experience in biochemis- 
try, virology or immunology, for 
the above post available from 1 
October 1980, for work in collabora- 
tion wiUi Dr P. H. Russell on a 
new S-year project under a grant 
from The Wellcome Trust. The 
successful candidate will be re- 
quired to register for a higher de- 
gree with the University of Lon- 
don. 

The project involves an analysis 
of the envelope proteins and viru- 
lence of Newcastle Disease Virus 
by using monoclonal antibodies 
and avian T cdls. 

INITIAL SALARY: CS142 includ- 
ing London Allowance (Grade IB). 
Supcrannu.ition under tile unlvei^ 
sities* scheme. 

Application form from Assistant 
Secretary (Personnel), The Royal 
Veterinary College, Royal College 
Street. London jiwi OTU (Tel: No. 
01-387 2888). 

BEDFORD COLLEGE 
(University of London) 
RESEARCH TECHNICIAN 

requ ircd for work in Regent's Park 
on the development and construc- 
tion of equipment needed for re- 
search in solid state physics and 
for other duties in the Department 
of Physics. Applicants for this 
Grade 5 established post should 
have a high standard of workshop 
manipulative skills and a willing- 
ness to apply them in relation to 
the novel techniques required. Pre- 
ference will be given to applicants 
with some post-training experience. 

Gross salary range £5037 to £5754 
per annum; 38 days .total holiday 
per year including alatntOfy llnlt> 
days. Season ticket loan adlMne . 

Applications to tlw flanier 

Assistant Secretary (FenomiM). 
Bedford College (University Of 
London), Regent's Park, London 
NWl 4NS. (Tel; 01-48(i 4400, ext 
312). Furtber particulars are avail- 
able. 

THE LONDON HOSPITAL 
MEDICAL COLLEGE 
(University of Lmioa) 
Department of Cliemical 
Patliology 

RESEARCH ASSISTANT 

(GRADE IB) 

required in the Steroid Laboratory 
to work on the estimation of vita- 
min D and metabolites in plasma 
using GC-MS and HPLC. Appli- 
cants should hold an Honours BSc 
in Biochemistry and there is • 
possibilitar of registering for a 
hi^er degree. Salary £4402 plua 
£7<I0 London Allowance per 
annum. 

Enquiries to Dr H. L. J. Makin, 
Tel: 01-247 0644, ext 71/72. Appli- 
cations tn Tlio Sprretary. The Lon- 
don llMspiial Medical CoUege, 
'I'urnor Slrei't, London El 2aD. 
<]uotin£ reference CP/7/80. 



TECHNICIAN (GRADE 3) 
required In Plant Science Labora- 
tories, Univeratty of Beading, to 
assist in numlna media prepara- 

— - - • - and I 



tion unit for 

biological teaching/research. Duties 

include operation of large auto- 
matic autoclaves and mixed-bed 
demineralised water plant. Mini- 
mum qualification ONC or equiva- 
lent plus two years relevant ex- 
perience. Salary in scale £35SM- 
£4092 per annum (under review). 
Apply in writing, quoting Bef: 
TS40A, to Personnel Officer, Uni- 
venib of Beadinx, Whiteknigtiti, 
ReadStc RG6 2AH. 
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Fuel Technologist 

We have a vacancy in the Fuels Group of our London based 
Design Department for an Engineer or Chennist, preferably qualified 
to degree level in Fuel Science/ Chemical Engineering/ Chemistry 
and with practical experience in the energy field, to assist in all fuel 
and combustion aspects of steam generator design. 

The job includes fundamental studies of fuel types, their 
categorisation, the determination of their effects on the design of 
furnaces and boiler ancillaries and taking part in presentation and 
discussions with prospective and existing customers at home and 
abroad. 

The successful candidate will be offered an excellent 
employment package and assistance given with relocation where 
applicable. 

Please telephone or write to, Mr D M McLaren, 
Administration Officer, quoting Ref 12B, for further details:— 
Babcock Power Limited, 165 Great Dover Street London 
SE1 4YB. Telephone: 01 407 8383 Ext 663. 

Babcock Power Limited 



Staffordshire Area Health Authority 



f SENIOR MLSO ^ 

in Clinical Chemistry 

Applications are invited from suitably qualified persons 
for the post of Senior MLSO in the recently (1972) 
re-housed Department of Clinical Chemistry at the 
Staffordshire General Infirmary, Stafford. Participation 
in Clinical Chemistry on-call service. 

Further information and application forms may be ob- 
tained from Mr M. A. Mitchell, Chief MLSO. Stafford 
General Infirmary, Foregate Street, Stafford STI6 2PA. 
Telephone Stafford 58251 Ext. 66. Closing date 29 August, 
1980. . 

LjMid Staffordshire J 
^ Health District ^ 



IMPERIAL COLLEGE 
(University of London) 

Computer Centre 
MICROCOMPUTER CENTRE 
SUPERVISOR/ 
DEMONSTRATOR 

Required to assume responsibility 
for setting up a new Micro- 
computer Centre, arranging for its 
use, and plannmg for software 
and training support. 

The post offers a challenge for 
someone with an interest in both 
software and hardware, and pro- 
vides an opportunity for involve- 
ment in the management of 
microcomputer development in the 
college. The successful applicant 
will be required to collaborate with 
other college laboratories in pro- 
viding support for all aspects of 
micro-technology in teachmg .ind 
research. 

Salary will be commensurate 
with age and experience in the 
range £5792-£9409 inclusive of 
London Allowance. Further detaDs 
and application form from Dr R. 
J. Hunt, Computer Centre, Im- 
perial College, London SW7 2BX. 
Tel: 01-589 5111, ext 1197. 



ROYAL FREE HOSPITAL 
SCHOOL OF MEDICINE 

(University of London) 
TWO JUNIOR TECHNICIANS 
are needed to work in the Depart- 
ment of Physiology which is 
situated in the Clinical Sciences 
Building at Hampstead. The suc- 
cessful candidates will assist with 
research work and teaching duties. 
One of the posts requires experi- 
ence of or an interest in histology. 

Salary on Whitley Council Scales. 
Thirty-seven hour week, 53 days 
annual leave including Bank Holi- 
days, etc. Interest free annual 
season ticket loan scheme. 

Application forms are available 
from the School SecreUry, RFHSM, 
8 Hunter Street, London WCIN 
IBP, or telephone 01-837 5385 ext 
10. Qosing date: 8 August, 1980. 



IMPEHIAL COLLEGE 

GEOLOGY DEPARTMENT 

(APPLIED GEOCHEMISTRY 
RESEARCH GROUP) 

INSTRUMENTAL 
ANALYST 
(Grade 5) 

An enthusiastic chemist/inalyst required 
for duties in ceochemical research lab- 
oracories, including use and supervision of 
up-to-date spectroscopic equipment (ICP 
and automitic AAS). Minimum of A-level 
chemistry required and suitable experience. 
Salary (under review) £5037-£S754 inc. 
Post superannuable: There is a generous 
sick pay scheme. The workins week is 37i 
hours, 5 weeks annual holiday plus several 
days in addition to public holidays at 
Christmas and Easter. There is a modern 
staff club and excellent facilities, with 
sports centre and swimmins pool. Season 
ticket loan schema after six months. 
Application forms from Mr ]. R. Bloundt, 
Departmenul Superintendent, Geolocy 
Department, Imperial College, SW7 2BP or 
telephone 01-589 SI 1 1 ext 1662. 

Closing date for application form 7 
August, 1980. 



TECHNICIAN 

to be responsible (under super- 
vision) for a laboratory engaged In 
maintaining all stocks and supply- 
ing cultures for use within the 
Viral Products Division. Applicants 
must have had wide experience In 
all culture work and possess an 
HNC or equivalent. 

The Institute is situated in pleasant 
grounds close to Hampstead tube 
station. We have a staff canteen 
and an active social club. 

Salary on Technician Scale: £4676- 
£6125, inclusive of London Weight- 
ing. Starting salary will be depen- 
dent upon age and experience. 

Please write or telephone for an 
application form to the National 
Institute for Biological Stan- 
dards & Control, Holly Hill, 
Hampstead, London NWS 6RB. 
Tel. 01-435 2232. Please quote 
reference number VP/114. Clos- 
ing date for applications: 
15.8.1980. 



UNIVERSITY OF 
NOTTINGHAM 

Department of Psychology 

A vacancy exists in the Psy- 
chology Department for a 

GRADE 6 COMPUTER 
TECHNICIAN 

(male or female). Duties include 
the design/development of sophis- 
ticated on-line equipment for 
laboratory control plus routine 
maintenance of the Department's 
computer laboratory complex. The 
latwratory is based on a PDP 11-34 
master computer with DEC GT40 
and LSI II slave machines. Expan- 
sion of the system, including 
microprocessor based develop- 
ments, is in progress. 

Design experience with CMOS/ 
TTL devices is essential and pre- 
vious computer experience desir- 
able. 

Suitable qualifications include 
HNC (or equivalent) in a relevant 
subject or ONC with appropriate 
computer experience. 

Salary is in the range £4884- 
£5832 per annum. 

Application forms can be 
obtained from the Establishment 
Office, University of Nottingham, 
University Park, Nottingham NG7 
2RD. Telephone: Nottingham 56101 
ext 2093. Ref No: PSY4/80. 



UNIVERSITY OF ST ANDREWS 

D«partm«nt of Anatomy 
and Expartmontal Patholofy 

Applications arc invicad for the racantly 
astablished poat of 

LECTURER 

in the Depirtmcnt of Anatomy and 
Experimtnta) Pacholo(y. The succMsfui 
candidate will be expected to particlpat* 
in the teachins of 

HISTOLOGY AND CELLULAR 
PATHOLOGY 

Previous experience in a Departnrtent 
of PathoJofy or Experimental Pathology 
is desirable. Excellent facilities for 
research are available. The Department 
may be visited by arrmn(ement with 
Professor D. Brynmor Thomas (Tele- 
phone St Andrews 76161 ext. 7106). 

Salary at appropriate point on scale 
£5052 to £10 484 (under review), 
starting salary probably not above 
£7410. plus FSSU/USS. 

Applications (two copies prefermbty in 
typescript) with the names of three 
referees should be lodged by 21 Aufust, 
1 980 with the Establiehmcntt Officer, 
The University, College Gate, St 
Andrews, Fife, from whom further 
particulert may be obtained. 



THE UNIVERSITY OF 
MANCHESTER 
RESEARCH ASSISTANT 

Experimental psychologist with 
postdoctoral or similar experience, 
required by the Department of 
Occupational Health to carry out 
research on the effects of environ- 
mental factors on the performance 
of particular risl<s. Appointment 
up to two years; experience with 
computer-controlled and/or elec- 
tronic equipment an advantage. 
Initial salary range: £5052-£8083 per 
annum. Particulars and application 
forms (returnable by 25 August) 
from the Registrar, The University, 
Manchester MIS 9PL. Quote ref: 
157/80/NS. 



CAN YOU TEACH? 

If you are a young, enthusiaslic graduate 
with the ability to explain *A' level Science 
or Maths to teenagers we want to meet you. 
We are MANDER PORTMAN WOOD- 
WARO— an independent sixth-lorm college 
fn central London and Birmingham, oflering 
in September hjll or part-time teaching 
posts, small claaaet, good pay and no 
extra-curricular slrinos. Write with C.V. to: 

The Principal, 14 Elvaslon Place, London 
S.W.7. 



Cot 
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BEDFORD CX)LLEGE 

University of London 
MICROPROCESSOR 
SYSTEMS PROGRAMMER 

Applications are invited for the 
post of Microprocessor Systems 
Programmer to develop a wide 
range of applications of micro- 
processors in the Microprocessors 
Centre, newly established within 
the Computer Unit. 

A sound knowledge of pro- 
gramming in machine code and 
at least one high-level language 
will be required. Preference will 
be given to candidates with a 
knowledge of Pascal and an in- 
terest in digital logic and micro- 
electronics. 

Salary in the range £5142-£8150. 
An appointment may be con- 
sidered in the range £5142-£9509 
for applicants with considerable 
relevant experience, but the start- 
ing salary will not exceed £7139. 

Further particulars and applica- 
tion forms from Personnel Officer, 
Bedford College, Regent's Park, 
London NWl 4NS, 01-486 4400 cxt 
312. 

UNIVERSITY OF KENT 
AT CANTERBURY 

BIOLOGICAL LABORATORY 
—RESEARCH ASSISTANT 

Applications are invited from 
graduates in biochemistry, gene- 
tics or microbiology for appoint- 
ment to the post of Research 
Assistant to work on a gene- 
cloning project funded by the 
Wolf son Foundation. The appoint- 
ment would be for three years 
and it would be possible for the 
successful applicant to register for 
a higher decree by part-time 
study. Salarv m the range £4402- 
£5052. Applicants should write 
giving details of qualifications and 
the names of two academic 
referees to the Senior Assistant 
Registrar, Faculty of Natural 
Sciences, Chemical Laboratory, The 
University, Canterbury, Kent CT2 
7NH. by 15 August. 1980. Please 
quote Ref: A19/80/NS. 



UNiVERSin OF OXFORD 
DEPARTMENT OF ZOOLOGY 

Edward Or«y Institute 
of Flald Ornithology 

Pottdoctoral Research Asst. 
Virus ecology of seabirds 

Appllcatlont ar« Invited for a pottdoctoral 
research astlstantship supported by the 
Natural Environment Research Council to 
work on the Incidence of viruses In and their 
effects on seabirds. The work will be done in 
conjunction with the Natural Envlronn^ent 
Research Council Institute o( Virology, 
Oiford. 

Candidates should have a PhD in animal 
ecology or related area. Field experience 
with birds and some itnowledge of micro- 
biology would be advantageous. 
Salary on Research Support Grade 1A, 
This is a three year appointment to start as 
soon as possible. 

Further details are available from the Sec- 
retary, Edward Grey Institute, Department 
of Zoology. South Parks Road, Oxford 
OX1 3PS (telephone (0M5) SCTIf). 



UNIVERSITY OF READING 

LECTURESHIP IN GEOLOGY 
Applications are invited for a 
Lectureship in Geology for a fixed 
period of three years. Candidates 
will be expected to teach geo- 
chemistry and non-clastic sedi- 
mentology in the courses leading 
to BSc degrees in Geochemistry, 
Geology and Geophysics and MSc 
in Sedimentology and its applica- 
tions. Candidates should have a 
major research interest in geo- 
chemistry. 

The person appointed should 
take up duties on 1 October, 1980, 
or as soon as possible thereafter. 

Further information ma>; be 
obtained from the Registrar 
(Room 214, Whiteknights House). 
The University. Whiteknights, Read- 
ing RG6 2AH, by whom applica- 
tions should be received not later 
than 1 September. 



The University 
of Exeter 

SRC Case 
Award in 
Chemistry 



The synthesis of compounds of potential 
agricultural importance. A joint project between 
ICI Plant Protection Division and Exeter 
University. 

Applications are invited, from those holding or 
expecting to hold a First or Upper Second Class 
Honours degree in chemistry, for an SRC CASE 
studentship on the above project. 

The investigation will be directed towards: 

(a) The synthesis of transition state analogues as 
specific enzyme inhibitors 

(b) The biomimetic synthesis of non-protein amino 
acids with insecticidal activity. 

The project will be directed by Dr D. H. G. Crout 
of Exeter University, in collaboration with Dr 
D. J. P. Pearson of Jealott's Hill Research 
Station, Bracknell. 

The successful applicant will be expected to 
register for a PhD degree and must satisfy the SRC 
studentship conditions. In addition to the SRC 
studentship grant a supplement of £.200 per 
annum, tax free, will be paid and the duration is 
for three years. 

Further details are available from: Dr D. H. G. 
Crout, Department of Chemistry, University of 
Exeter, Stocker Road, Exeter EX4 40D. Tel. 0392 
77911 Ext. 367, to whom applications should be 
lade as soon as possible. 




Plant Protection 
Division 



Cambridge Water Company 

Engineer for Telemetry- 
Telecontrol System 

Starting salary in range £5000-£7000 

The Company has recently installed an advanced, 
microprocessor based, telemetry-telecontrol system for 
remote control of its water supply network. An engineer is 
required to assist in the development of operating software 
and displays. While several years experience in such 
systems is to be preferred, engineers and graduates with an 
interest in systems development will also be considered. 
Starting salary according to qualifications and experience. 
Assistance with housing. Car allowance. 

Applications to (Managing Director & Engineer, 
Cambridge Water Company, Rustat Road, Cambridge 
CB1 3QS (Tel. Cambridge 473S1) by 15 August. 



UfOVERSITY OF 
CAMBRIDGE 

Department of Physical 
Chemistry 
POST-DOCTORAL 
RESEARCH ASSISTANT 

Applications are invited for a 
chemist interested in exploiting 
the synthetic potential of organic 
sheet-silicate intercalates. Previous 
experience in the chemical studies 
of clays an advantage. Salary 
according to age and experience 
in the lA National range. Duties 
to commence October 1980 or as 
soon as possible. 

Candidates should submit their 
applications together with the 
names of two referees to Prof 
J. M. Thomas, Head, Department 
of Physical Chemisty, Lensfield 
Road, Cambridge CB2 lEP, before 
15 August, 1980. 



American Typ« Culture Collection, 
Rockville. Maryland 

RESEARCH 
ASSOCIATE 

Posicion Available Immediately 

Recenc PhD with one or two years 
Post-doctoral trainlns desirable. To aid 
In development of a Plesmid and 
Lambda Vector Collection. Will be 
expected to develop own Research 
Procram. Salary I8-2SK. Send C. V. 
and References to: 

Mrs Bobbie A Brandon, American 
Type Culture Collection 12301 
Parklawn Drive, Rockville, Mary* 
land, loan, U.S.A. EOE/MF 



X-RAY TECHNICIAN 
(GRADE 5) 

in Soil Science Department, Uni- 
versity of Reading, to take day-to- 
day responsibility for laboratory 
with X-ray diffraction and fluores- 
cence equipment and to provide 
an analytical service. HNC or 
equivalent qualification desirable 
and some experience of X-ray 
analytical methods and equipment 
witli knowledge of other analytica] 
techniques applied to soils or 
rocks. Salary in scale £4257-£4974 
per annum (under review). Apply 
with details of qualifications and 
experience stating methods and 
equipment used, and names of two 
referees quoting Ref: TS32A to 
Personnel Officer, University of 
Reading, Whiteknights House, 
Whiteknights, Reading RG6 2AH. 



St Mary's Hospital 
Medical Scliool 
(University of London) 
Norfolk Place, London WIIPC 

DEPARTMENT OF 
BACTERIOLOGY 

Requires MLSO for work studying 
mechanisms of nacura) and acquired 
immunity to bacterial infections in 
animal models. 

Qumlificmtiont r«quir*d— HNC in 

Medical Microbiology or BSc in Micro- 
biology. 

Salary Whitley Council MLSO tcale. 
minimum £3510 + £398 pa London 
Allowance according to experience etc. 
Apply. The Secretary at above address 
quoting AAG/I. 



TECHNICIAN (GRADES) 

required in Plant Science Labora- 
tories, University of Reading, to 
assist in Phytochemistry research 
and teaching unit. Experience in 
analytica] chemistry and / or 
chromatographic tecriniques essen- 
tial plus at least ONC or similar 
qualification. Salary in scale £3594- 
£4092 per annum (under review). 
Apply with full details of experi- 
ence and qualifications and names 
of two referees quoting Ref: 
TS25A to Personnel Officer. Univer- 
sity of Reading, Whiteknights, 
Reading, Berks RG6 2AH. 



Ccr 
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RESEARCH TECHNICIAN 

Due to expansion of its R&D activities a world leading company requires a 
Research Technician to work in its R4D Department In London. 

Applicants should have several years experience in the routine operation and 
maintenance of scientific equipment such as Electron Microscopes, X-Ray 
Generators etc. 

Conditions of employment and benefits are excellent with a staff restaurant and 
non-contributory pension scheme with free life assurance. 

Please send full details or write for an application form to: 

Mr M. H. Boorman, 
17 Charterhouse Street, 
London EC1N 6RA 



IMPERIAL COLLEGE OF 
SCIENCE AND 
TECHNOLOGY 

Department of Biochemistry 
CHIEF ANIMAL 
TECHNICLAN 

Applications are invited for the 
post of Chief Animal Technician 
(Technical Grade 6) to manage 
the day-to-day operation of the 
animal unit, which has a staff of 
six and a sub-section at Silwood 
Park Field Station. Duties will in- 
clude supervision of breeding 
colonies (rodents, felines and 
poultry), responsibility for cost 
control, training of junior staff 
and considerable involvement in 
varied research projects. Ideally 
candidates should have nine years' 
relevant experience, including 
animal research techniques, post- 
operative care of a wide range of 
species, hold or be eligible for a 
Home Office licence. Associateship 
of the Institute of Animal Tech- 
niques is essential. 

The post is superannuable: there 
is a generous sick pay scheme. 
The working week is 37'2 hours, 
five weeks annual holiday plus 
several days in addition to public 
holidays at Christmas and Easter. 
There is a modern staff club and 
excellent facilities, with sports 
centre and swimming pool, .season 
ticket loan scheme after six 
months. 

Salary in the range £5664-£6612 
inc (under review). 

Applications in writing to: De- 
partmental Superintendent, Depart- 
m'^nt of Biochemistry, Imperial 
College. London SWT '2AZ, or en- 
quiries to Mr G. Green, Tel: 
01-589 5111 ext 1100. 

UNIVERSITY COLLEGE OF 
NORTH WALES, BANGOR 
POSTDOCTORAL RESEARCH 
OFFICER: CATABOLIC 
PLASMIDS 

Applications are invited for the 
above post, to work in the Col- 
lege's Department of Biochemistry 
and Soil Science In collaboration 
with Or P. A. Williams on the 
molecular biology of the TOL plas- 
mids. determining the ability of 
ho^t bacteria to degrade aromatic 
hydrocarbons. 

Applicants should have experi- 
ence in microbial genetics and/or 
molecular biological techniques. 

The appointment, to commence 
on I October. 1980, will be for 
three years, and will be to the 
Re.search and Analogous lA scale: 
£5052-£8769 per annum. 

Applications (two copies), giving 
details of age, qualifications and 
experience, together with the 
names and addresses of two 
referees, should be sent to the 
Assistant Registrar (Personnel), 
University College of North Wales, 
Bangor, Gwynedd LLS7 2DG as 
soon as possible. 

Informal enquiries are invited 
by telephone to Dr Williams, 
Bangor (0248 ) 51 151, ext 413. 



SCIENCE EDITOR-PULSE 



An experienced Science Editor is required by Pulse. 
the nation's leading weekly medical news journal to 
fake charge of the paper's clinical section. 

The journal circulates weekly to family doctors and 
the Science Editor will be responsible for keeping 
readers up to date with the latest developnnents in 
medical science as it affects them. 

The person we are looking for vy/ill be a science 
graduate who has demonstrated that he or she can 
combine journalistic flair with the ability to understand 
and write clearly about medicine. The job will entail 
writing clinical news and feature stories and com- 
missioning articles. 

An attractive salary will be negotiated and other 
benefits include 4 weeks holiday, riring to 5 with 
service, contributory pension scheme, free life 
assurance, and subsidised staff luncheon club. 

Only applicants with previous journalistic experience 
will be considered. 

Write to Howard Griffiths, Editor, Pulse, Morgan- 
Grampian Ltd., 30 Calderwood Street, Woolwich, 
London SE18 6QH. 




The Borough is within easy reach of Central London and 
bordered by Epping Forest. London Addition to salary payable. 
All schools are excellently provided with full laboratory 
facilities, equipment and technician support to enable the 
teaching of modern syllabi. 

Science Teachers 

required for High Schools (1 1-14 years)/Senlor High Schools 
(14-18 years) for both General Science and specialist Physics. 
Chemistry and Biology. Graduates without an education 
qualification will be considered. There may also be the 
opportunity for part-time/temporary work. 

Application form and further details availabla on receipt 
of s.a.e. from Chief Education Officer, London Borough 
of Waltham Forest, Municipal Offices, High Road, 
Leyton, London ElO 5QJ. 




Forest 



UNIVERSITY OF OXFORD 

Dyson Perrins Laboratory 
POSTDOCTORAL RESEARCH 
ASSISTANTSHIP 

Applications are invited for a 
postdoctoral research assistantship 
(supported by SRC) to develop a 
laser polarimetric method for 
measuring heavy atom kinetic iso- 
tope effects on organic reactions. 
Applicants should have experience 
in one or more of the following: 
(a) reaction kinetics, (b) building 
apparatus and (c) synthesis with 
stable isotopes. 

The appointment is initially for 
one year (from 1 October, 1980. or 
up to six months later by agree- 
ment) and is renewable for a 
second year. The salary will be in 
the Research Support Grade lA. 
the init'al salary being not higher 
than £5725 per annum (under re- 
view) plus USS. 

Applications (one copy), with 
curriculum vitae and names and 
addres.ses of at least two referees 
(overseas candidates should ask 
referees to write directly to the 
address below) should be sent as 
soon as possible to Dr M. J. T. 
Robinson. Dy^ion Perrins Labora- 
tory. South Parks Road. Oxford 
OXl 3QY. 



CROYDON AREA 
HEALTH AUTHORITY 
MAYDAY HOSPITAL 

SENIOR MEDICAL 
LABORATORY 
SCIENTIFIC OFFICER 

(HISTOPATHOLOGY) 

Salary on Whitley Council Scales according 
to qualifications and £398 pa London 
Wei,htin,. 

The post is in our busy Area Laboratory 
which deals with a comprehensive ranse of 
invetticationt. 

Applicants are wekoine to visit. Pleas« 
telephone for an appointment (01-684 
6999). Written applications to Area 
Personnel Department, General Hospital, 
London fload, Croydon CR9 2RH. 



UNIVERSITY OF SUSSEX 

School of Engineering and 
Applied Sciences 
POSTDOCTORAL RESEARCH 
FELLOW 

Required from 1 October or as 
soon as possible thereafter to 
work on a one year research pro- 
ject concerned with the develop- 
ment of a computer program and 
a test rig for evaluating the per- 
formance of engine and turbine 
bearings. The starting salary would 
be at the lower end of the scale 
for Research Fellow lA, £5052- 
£8769 per annum (under review). 

Applicants should have a post- 
graduate qualification in Mechani- 
cal Engineerinc and programming 
experience. Further information 
and application forms may be 
obtained from Dr R. Holmes, 
School of Engineering and Applied 
Sciences, University of Sussex, 
Falmer, Brighton BNl 9QT. Tel: 
0273 606755, ext 90. 

KING'S COLLEGE 
HOSPITAL 

CHIEF PHYSIOLOGICAL 
MEASUREMENT 
TECHNICIAN 
(CARDIOLOGY) 

Applications are invited from 
those qualified and fully experi- 
enced in Cardiac techniques for 
this challenging post which in- 
volves taking charge of the tech- 
nical work of busy department at 
one of London's leading Teaching 
Hospitals. 

Salary: £594S-£7316 inclusive. 

Application forms and job 
descriptions available from Sector 
Administrator's Office. King's Col- 
lege Hospital. Denmark Hill, Lon- 
don SE5 .9RS. Tel: 01-274 6222, ext 
2408 quoting reference number 
SA/I98. 

Closing date. 8 August. 1980. 
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MONASnUNIVEBSITT 
AnstraBa 

Department of Biochemistry 
SENIOR TUTOR 

Appointee with PhD or about to 
complete such a degree required 
to teach and join an ongoing re- 
•eardl proxramme under the 
dfrecUan or rrofeMor A. W. Lin- 
nanet FBS, on mitochondrial 
nucleic acids and nno expression 
in the biogenesis M mitochondria. 
The study involves use of genetic 
and molecular methods, and candi- 
dates with experience of gene 
cloning, nucleic acid sequencing, 
and the molecular biology and 
enzymology of membranes prefer- 
red. To commence 1980 if poaaiUe. 
Ref No: 30213. 

SENIOR TUTORS 

Several appointees with, or neap- 
ing completion of PhD, required 
to teach in the Faculties of 
Science and Medicine, and to 
undertal<e research in "Chemistrv 
and metabolism of proteoglycans'' 
under Professor D. A. Lowther, 
"Control of the metabolism of 
carbohydrate, fat and protein by 
insulin and synthetic peptide 
synergists and antagonists" under 
Professor J. Bomstein, "Neuro- 
chemistry, with emphasis on the 
biochemistiy of mammalian RNA 
aa applied to die regenerating ner- 
vous system" under Dr L. Austin. 
Appointees will commence 1980 or 
early 1981. Ret No; 30213a. 

Salary: SA14 073 ■ ?A1G 809 per 
annum. .Superannuation, travel and 
removal e.xpenses, temporary hous- 
ing assistance. Applications includ- 
ing Ref No, curriculum vitae and 
thioc referees to the Registrar, 
Monash Universit\'. Clayton, Vic- 
toria 3166, Australia, with copy to 
Association of Commonwealth Uni- 
versities (Appts), 36 Gordon 
Square^ London WCIH OPP, by SO 
September, 1980. 

THE UNIVERSmr OF 
GLASGOW 

Department of Aeronautics 
and Fluid Mechanics 
RESEARCH ASSISTANTSHIP 

Applications are invited from 
Honours graduates of all ilrandies 
of engineering and science for an 
SRC research assistantship lead- 
ing to a higher degree. 

The research study concerning 
vortex suppression by aerodynamic 
means is to start immediately. It 
forms part of a programme of 
work which has already had active 
support from Government Depart- 
ments and industry. 

The work will be supported for 
three years and the starting salary 
is £4402 (under review), (Bange 
IB, Research * Analogooa StaiT 
scales). 

Further details from Professor 
B. E. Richards, Department of 
Aeronautics and Fluid Mechanics, 
Unlvmtty of GUagow, Glaagow 
G12 DQQ. 

In reply please quote Bef No 
470 IN 

UNIVERSITY OF 
LIVERPOOL 

Department of Pathology 
RESEARCH ASSISTANT/ 
SENIOR RESEARCH 
ASSISTANT 

Applications are invited from non- 
meaical graduates in biological 
science, for the above post in the 
Department of Pathology. The suc- 
cessful candidate will work with 
Dr G. Meachim on a projec t con- 
cerning the tissue response to 
intra-articular particles. 

The initial salary will be on the 
scale £4402-£6399 per annum. 

Applications, together with the 
names of three referees, should be 
received not later than 14 August, 
1980, bv The Registrar, The Univer- 
sitv, PO Box 147, Liverpool L69 
3BX, from whom further particu- 
lars mav be obtained. Quote Ref: 
RV/S04/N& 



uNivERsrrroF 

SOUTHAMPTON 
RESEARCB ASSISTANT 

The Environmental Epidemiolonr 

Unit of the Medical Research 
Council l).ist'(i at Southampton 
General Hospital has a vacancy 
for a Research Assistant. This is 
a new Unit whose main interest 
is determining environmental 
causes of disease in man. 

The successful applicant will 
assist the Director with surveys, 
mainly in the field of cancer and 
may also be responsible for com- 
piling environmental data. The 
worit may todnde interviewing 

gatients and travelling within 
ngland. A numerate graduate 
with experience in survey work or 
of the scientific literature will be 
preferred. 

The appointment will be in the 
Research Assistants Grade IB and 
salai-v will be in the range £4402- 
E(i399 depending on age, qualifica- 
tions and experience. The post will 
be superannuable under the USS. 

Further particulars and applica- 
tion forms from Mrs J. Ridley, 
Secretary to Professor E. D. 
Acheson, MRC Unit in Environ- 
mental E p i d e m i o I o g v , South 
Academic Block. Southampton 
General Hospital, Southampton. 
Cloaing fiate: Friday, 22 August, 
1980- 



BHUNBLUNIVERSnT 

SchtMd (tf CheaiistTy 
LECTURESHIP IN ORGANIC 

CHEMISTRY 

Applications are invited foi- a 
Lectureship in the Department of 
Applied Chemistry within the 
School of Chemistry. The success- 
ful candidate will be expected to 
take up dutiea on 1 Ocloben 1980, 
or as soon as possible fliereafter. 

The lectureship is in the general 
field of Organic Chemistry, but 
will require the ability to teach to 
final degree standards in aspects of 
pure, applied or industrial Organic 
Chemistry. The appointee shouM 
have a PhD, be under 30 years, 
with good academic and/or mdus- 
trial experience, and be keen to 
contribute to the research activi- 
ties of the School. 

Salaiy in Ute Lecturer scale 
£5002^10 484, plus £740 London 
Allowance with ITSS benefit*. 

Application form and furUier 
particulars from the Batabllsh- 
ment Secretarj-, Brunei University, 
Uxbridge UB8 3PH or telephone 
Uxhridgc 37188 extension 49. 
Closing date: 1 September, 1980. 

ANALYST TECHNiaAN 
(GRADE 4) 

required in Department of 
Geology, University of Reaciing. 
Experience in analysis of rock^ 
and/or soils (for inorganic com- 
ponents) by wet chemical methods 
desirable, but applicants with 
appropriate experience in general 
inorganic analjrsis by atomic 
absorption, colorimetric and other 
tedmiques also considered. Salary 
in scale £3948-£4545 per annum 
'tmder review). Apply for further 
details and application form to The 
Personnel Officer, University of 
Reading. Whiteknights, Reading 
RG6 2AH quoting Ref: TS17A. 

TECHNICLAN (GRADE 4) 

required in Department of Micro- 
biology, Virology Section, Univer- 
sity of Reading, to prepare 
materials for practical classes, 
assist research workers and 
generally supervise equipment and 
services. Knowledge of techniques 
used in Virology and Immunologv 
an advantage. Possibly some hand- 
ling of laboratory animals. Salary 
according to qualificatioos and ex- 
perience in acdn CSIHM4S4S per 
annum (under review). Apply for 
further details, quoting Ref: 
TS30A, to Personnel Officer, Uni- 
versity of Reading, Whiteknights, 
Reading RG6 2AH. 



IMPERIAL COLLEGE 
Department of Geology 

Hie Department of Geology has 
an inuneuate vacanor ftir a 

PETROLEUM RESERVOIR 
GEOLOGIST 

with recent industrial experience 
in subsurface aspects of petroleum 
geology. Appointment will be made 
at lecturer or senior lecturer level, 
depending on age and experience, 
in the pi troleum geology section. 
Appointment at senior lecturer 
level will be for seven years in the 
first instance. As a member of an 
actively developing group, he will 
be responsible for undergraduate 
and postgraduate teaching in 
reservoir and subsurface geology, 
and will also be expected to pur- 
sue research in bis subject and to 
maintain dose contacts with indus- 
try. 

Salary scales (under review): 
senior lecturer £10 142-£12 564: lec- 
turer £5052-£10 484 plus London 
Allowance of £740 per annum and 
membership of USS. 

Applications with curriculum 
vitae and names of two referees 
should be sent to Professor J. L. 
Knill. Department of Geology, 
Imperial College, Prince Consort 
Road. London SW7 2BP. Tel: 01- 
."SHfl ri7 11, cxt lf:!!,'i, ftTtni whom also 
1 .-i p :. . .li..!! - ' ,ri '."r I'i'ained. 



CARDIOTHORACIC 

INSTITUTE 

University of London 
POSTDOCTORAL RESEARCH 
ASSISTANT 

required to initiate experimental 
study of tobacco smoke-induced 
carcmogenesis in the lung. Appli- 
cants should be familiar with 
electron microscopic, tissue cul- 
ture and autoradiographic tech- 
niques and have some knowledge 
of lung structure. 

The project is for three years 
and the appointment will be on 
University Scale starting at £5052 
plus £740 LW (under review). 

Applications should be made by 
31 August In writing quoting refer- 
ence (LP) to Mr R. A. Perkins, 
Cardiothoracic In^tute, Fulham 
Road. London SW3 6HP. Further 
details hv telephone (ni.SS2 8121 
ext 4 1 1.(1 1 . 



THE THINKING MANS 
FRISEEE 

For list of quali^ international 
returning boomerangs sand sae to 
Wcfaael Hanson, PO Box I, 
Cumnock, Ayrshire. 

FELLOWSHIPS, GRANTsi 
SCHOLARSHIPS 

QUEEN MARY COLLEGE 
University of London 

Laser Measurement of Bovine 
Spermatozoa Motility 

Applications are invited for a 
TWO YEAR POSTDOCTORAL 
RESEARCH FELLOWSHIP 
to work with Dr D. A. Ross, in 
conjunction with the Ministry of 
Agriculture Cattle Breeding Centre, 
Reading, to verify the viability of 
routine assessment of samples of 
froaen semen using the new fibre 
optic DoOTter anenHMMter, and to 
correlate motility measurements 
with fertility trials. Candidates 
should have a PhO in a Biological 
Science, Physics or Electronic En- 
gineering and an interest in an 
interdisciplinary research project. 
Initial salary ni raiiKc (under re- 
view) £57l)2-£H4fl5 per annum, in- 
cluding London .'\llowancf. Please 
appl.y, giving age, qualification , 
experience and names of two 
referees, to the Secretary (NS), 
(Jueen Mary College, Mile End 
Road, London El 4NS. 

POSTDOCTORAL SCIENTIST 
(Ref: BPL/1) 

Applications are invited for a 
MRC fellowship, tenable for three 
years from October 1980, to inves- 
tigate the application of triazine 
dye adsorbent chromatography to 
the purification of therapeutic and 
diagnostic proteins. Initial training 
in biochemistry or a related dis- 
cioline with research experience in 
affinihr diromatography or plasma 
proteins an advantage. Salnr 
range £5082 to £6899 (under re- 
view) plus £740 London Allowance. 
NHS Superannuation scheme. 

Application forms may be 
obtained from the Administrative 
Officer, Blood Products Laboratory, 
Dagger Lane, Elstree, Hertford- 
shire WD6 3BX. Qosing date 28 
days from ptibUcation. 



NUFFIELD FOUNDATION 

ONE YEAR SCIENCE 
RESEARCH FELLOWSHIPS 



The Nuffield Foundation is offering to University Lec- 
turers in Science (but not Mathematics) Departments a 
number of one-year research fellowships to be awarded 
competitively at the end of 1960 and to be held during 
the academic year 1961-82, The objective Is to enable 
younger university lecturers to be freed from teaching 
and administrative duties for one academic year in the 
first instance; preference will therefore be given to 
applicants under the age of 40. Awards will cover the 
cost of replacement teaching (up to the third point on 
the lecturer scale) and will include an allowance for 
research expenses. 

The closing date is 13 October 1980 and further par- 
ticulars may be had from the Director, Nuffield Foun- 
dation, Nuffield Ledge, Regent's Park, London, 
NW14R8. 
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UNiviRsmr OP 

SntATHCLYM 

Applications are invited for a 

Postdoctoral Research 
Fellowship 

to study the Thermodynamics of 
Liquid Nickel Based Allo/s in the 

DEPARTMENT OF 
METALLURGY. 

The project, which is supported 
by SRC for a period of three years, 
would be suitable for metallurgists, 
materials scientists or physical 
chemists having an interest in high 
temperature systems. Some ex- 
perience in nigh temperature 
experimentation would be an 
advantage. The activities of carbon 
oxygen and other dilute con- 
stituents in simple Nickel-Chrom- 
ium-lron alloys will be measured 
by a number of techniques. 
Salary en Rang* lA of tha national 
salary structure for research and 
analogous staff, commencing at 
£5725 per annum with Incremental 
progression (under review). Super- 
annuation benefit. 
Applications (quoting R34/80) to- 
gether with the names and 
addresses of two referees should 
be forwarded to Professor H. B. 
Ball or Dr R. J. Pomfret, 
Oapartmant of Metallurgy, 
University of Strathclyde, Col- 
villa Building, 48 Portland 
Stroat. Giasgow, Gl IXM, 
from whom ftirtliar informa- 
in bo obtainad. 



UNIVERSITY OF RENT 
AT CANTERBURY 

RESEARCH FELLOW IN 
NETWORK DESIGN 

Appliotions are invited for a 
Postdoctoral Research Fellowship 
to work on an SRC-supported pro- 
ject involving the application of 
state-space techniques to the 
analysis and synthesis of micro- 
wave circuits and digital filters, 
including the development of 
mathematical models and com- 
puter-aided procedures for the de- 
sign of distributed-parameter net- 
works. Candidates dMNlM have a 
PhD degree in ComputfalK, Elec- 
tronics, Physics or a related sub- 
ject and relevant axperienre in 
computer-aided design techniques 
wtnild be an advantage. The 
aDpolntment is for one year and 
salary would be in the range £5052- 
£5725. 

Application forms .md particu- 
lars ma\' bp obt.'Mncd from the 
Senior Assistant RcKistrar. Faculty 
of Natural Sfiotifcs. Chemical 
Laboratory, The University, Canter- 
bury, Kent C'r2 7NH. Closing date 
for applications: 29 August, 1980. 
Please quote ref : A20/80/NS. 



STUDENTSHIPS 



W«el SmIMMI. iMdea KIA TH 

POSTDOCTORAL RESEARCH 
FELLOWSHIP IN ENZYMOLOGY 

Appllcatlont ar* lnvit«d for ■ Poatdoctorai 
Raaaareh Fellowship aupportod by tlio SRC 
to woik In Uia Dapartmant oi Mocbanilstiy 
WW) 0> K. BreeUalMifitwi the msdnnlsm el 
asHsn el tks w e l sles si e WM Ss aslns 
ciyeeflsfmeleslcel and fseW leacMen todi- 
Dleees. The peel la analMMa fee a yaara 
I Octaksr, MM. Salanr (widar m<««i| 
pa Ineludiflg London Walghttng. 
• hould have a PhD in chemical 
logy and an interest in Itinetics. 
Applications, with curriculum vitae and 
names of two referees, should ba sent aa 
aoon as possible to Tha SaeroUnr •< tha 
Nadtcal CeNoe* «l the abeve adSran, 




IMPERIAL <^OLLEGE OF 
SCIENCE AND 
TECHNOLOGY 
Department of Mechanical 

Engineering 
RESEARCH 

ASSISTANTSHIPS AND 

STUDENTSHIPS 

are newly available at Imperial 

College. Interesting work in an 

active group having strong links 

with industry in the ener» field. 

Attractive salaries depenamg on 

Xualifications and eaqperience. 
.pplicatiom wrcloomed ffom good 

Sost-doctoral candidate* and pre- 
octoral candidates holding at 
least an upper second-class degree. 
For further details applicants 
should write to Dr F. C. Lockwood, 
Mechanical Engineering Depart- 
ment, Imperial College of Science 
and Terlmologv, Exhibition Road, 
London SWT 2i5X. with a curricu- 
lum sitae and names at tWO in- 
dependent referees. 



UNIVBRSRy OF T(«K 
Department ot Uology 
A THREE YEAR SB C/CASE 
RESEARCH STUDENTSHIP 

is available to work on the bio- 
chemistry of fatty acid abnormal- 
ities in red and white cells of 
plasma in multiple sclerosis Tlip 
project is jointly with the Leed;, 
Regional Blood Transfusion Ser- 
vice (Director, Dr L. A. D. Tovey). 

Applicants should have a good 
dpj^rre in a biological sricnre and 
should apply with a rurritulum 
vitae and the names of at least 
two referees to Dr M. G. Bunuby 
of the Department of Biology. 



UNIVERSITY OF DURHAM 
DEPARTHENT OF CHEMISTRY 

CMESniDENffMIK 



CASEi 

I. Elactrochamieal Synthaala 
(ProfMsor K 0. Chambon) 

3. ESCA Slutfios of BaaniMi 
(Professor D. T. Clark) 

3. Spectroscopic Sludiat ef 
Species 

(Dr I. How.rd) 
Soma ctrry payments in addition to the 
normal SRC rates for research student- 
ships. The Chemistry Doparcmant is 
modern, rasoareh oriancacad, and poa a aia s 
a vary wrida variacy of phyaical and chami- 
ean tachniqiiaa which arc awaslaUa to all 
raaaareh woH w ra wltMn die Dapartmant. 
Aaplicanta liiouM hold, or aaipact to 



hanoura dasra* in c liainl a t i Y (l-D or 
chamleal phyaiea (2-l>. 

Further datails may b« obtainad, from the 
lUff indleatad, by writing to tha Chemistry 
Department. University of Durham, 

South Road, Durham DH i 3LE. 



UNIVERSITY OF 
LIVERPOOL 
Department of Organic 
Chemistry 

CASE STUDENTSHIP 

Applications are invited for an 
SRC CASE Research Studentship, 
available from 1 Octoljer, 1980, for 
work on the design of new protect- 
ing groups for amines and their 
application in organic synthesis. 
The project is supervised by Dr 
u. J. Chadwick and is sponsored 
by ICl Ltd, Pharmaceuticals Divi- 
sion. 

Applications, including tbe names 
of two referees, slMNild l>e sent as 

.<^oon as possible to the Registrar, 
The University, PO Box 147, Liver- 
^01 L69 3BX. Quote Ref: RV/500/ 



UMIST 

RESEARCH ON THUNDERSTORM 
ELECTRIFICATION. CLOUD PHYSICS, 
PLASMA PHYSICS 

Applications are invited for»— 

(1) Natural Environment Research Council studentship to study electrical 
properties of tha surface of ice and Co measure charge cransfarred betwaan 
collidiaf lisilttenes and ice crystals. 

(2) Two or mora studentships for field, laboratory or theoretical research Into 
the physics of fofs, atmospheric aerosol, clouds or rainfall (3 yaafs). 

(3) A one-)rear studanuhip for MSc by research on ice nucleation. 

(4) One studeiMsliip for ntperiniental study of non-linear effects and 
ttirbulence in the UlilST quadrupole, aneihar far a purahr comeui 
project on lasineiir field conflfuratien in re v er s ed field 



Both prelects sre relevsnt to controlled thermonvclear tMon raseercK. 

Applications, xivint the names of two academic referees, should be addressed to 

Dr C. J. E. Kempater, Postfraduate Admissions Officer, Department of 
Purx and Applied Phyaiea. UMIST, PO Box «•, Manchoator MM IQD 
(T«l«phon« Mi-Ui 131 1— Extension 20S0/MI0). 



The Hatfield Polytechnic 

Research Studentships 

Applications are invited from graduates holding, or expecting 
to gain, a Good Honours Degree, for SRC-CASE and 
industrially funded grants to carry out research, leading to 
the award of a higher degree, on the following topics 

HETAL RECOVERY FROM WASTES 

ORGANOPHOSPHORUS PESTICIDES 

COPPER-CHROHITE CATALYSTS 

SMOKE BE»IYY OF YWO COMPONENT SYSTEMS 

CANCER/VIRUS CHEMISTRY 

Applications, including the names of two referees and a 
curriculum vitae should be sent to Dr J. B. Lee, 
Bayfordbury Racearch iuaboratoriet, HERTFORD 
Se 13 MeQ, from whom liirtlwr Mailt may Iw < 



THE OPEN 
UNIVERSITY 



9 



Case 
Studentship 
in Sports 
Science 

to work on the DESIGN and TEST- 
ING of NEW SPORTS RACQUETS 
in collaboration with ELITE 
SPORTS INTERNATIONAL LTD. 
Applieatioiw for further partleulata 
are Invited from good heneura 
graduates in physics, materials 
science, sports science or any 
appropriate branch of engineering, 
who should talaphone or write ae 
soon as poMlble to Dr C. N. ReM, 
Faculty of Technology, The 
Open University, Walton Hall, 
Milton Keynea, MKT *AA (( 



Tlie •uceaaafui 
ragitter for a PhD, 
reference (TMM. 



TIIE CITY UNIVERSITY 

Molecular Studies of Drugs 
GRADUATE IN PURE 
SCIENCES/LIFE SCIENCES 

Applications are invited for aa 
SRC Research Studentship oooi- 

mencing 1 Octol>er, 1980. 

Drug action at the molecular 
level is a field of research in which 
we have been active for some 
years. It includes experimental and 
theoretical studies of molecular 
conformation and charge distribu- 
tion, involving a variety of 
approaclies and collaboration with 
otlier laboratories. 

TUs is a multidlsciplinan' re- 
search and Interested gradoalea hi 
pure sdencea/Ilfk sciences with a 
Class I or n(i) decree should cofr 
tact Professor E. G. Steward, 
Physics Department, The City 
University, Northampton Square, 
London £C1V OHB. Tel: 01-253 4399, 
ext21S. 



alliwSaiilhaaak 

DMMf niCNl of 
Math«infttleal ScUncea a Computing 

8RC CA8E RE8EARCH aXUDENT 
IN APPUIO MATHBMATICa 

Ceod iMoeiira •nduatod or t(l)) In MoHw- 
matlca. Phnio or Englnaerino raqulrod for 
SRC CASE Studflntship In ataociatlon wiHi 
Bfltlah Staal Corporation to carry out ra- 
aaareh Into tha tharmal and mechanical 
proparllat of targa load bearing rollers uaed 
in continuoua catting procasaaa. Candldataa 
ahould have aoma bacltground In applied 
numarlcal rrethodt and comnitins: Uiav 
Bhould also be keen to apply tnamaalvaa to 
probSertis involving) thermal al ' 
Btre»ses. Appointee will ba laoielil 
the CNAA for MPhil/PhD. 

<SIO>^&i eesi. 

nSy&siistiwH'i 



THE CITY UNIVERSITY 

Department of Physics 
SRC/CASE STUDENTSHIP 

The Physics Department is co- 
operating with Salters Measure- 
ment Devices Ltd, of Bury St 
Edmunds, and offers an oppor^ 
tunity to a well qualified British 

fraduate in one of the Plursical 
cienoea to work in advanced thin 
film tetjtnologr. 

Generous suppIementatiMi of the 
SRC award and expenses will ho 
provided. 

Apply to Dr D. W. Stmis, Depart- 
ment of Physics, The City Uiuver> 
8i^, Nortluunpton Sauare, L an d au 
BQV («B. Tel: 01^ 4388^ axt 21L 
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IMPERIAL COLLEGE 
UNIVERSITY OF LONDON 
DEPARTMENT OF CHEMICAL 
ENGINEERING AND 
CHEMICAL TECHNOLOGY 

SRC CASE 
STUDENTSHIP 

Applications are Invited lor an 
SRC CASE Studentship to 
work in collaboration with BP 
Research Centre, Sunbury-on- 
Thames. on 
ELONGATIONAL FLOW OF 
POLYMER SOLUTIONS IN 
RELATION TO ENHANCED 
OIL RECOVERY 
Candidates should hold, or expect 
to obtain, a First or Upper Second 
Class Honours Degree in a Physi- 
cal Science or Chemical Engineer- 
ing. The awards are tenable for 
three years at normal SRC rates 
supplemented by up to £500 per 
annum by the sponsors. 

Applications, including the names 
of two referees, should be sent to: 
Dr G. C. Maitland, Dapariment 
of Chemical Enginaerlna and 
Chemical Technology, Imperial 
College, London SW7. 



KING'S COLLEGE 
University of London 

Department of Chemistry 
RESEARCH STUDENTSHIPS 

Applications are invited for a 
number of SBC (CASE) Student- 
ships tenable from October 1980 
and leading to the PhD degree. 
Projects include the following. 
Supervisors and co - operating 
bodies are given in parentheses. 

Steric and electronic factors in- 
volved in chiral recognition and 
discrimination (Professor S. F. 
Mason, May and Baker); nucleo- 
tide syntliesis (Professor C. B. 
Reese, G. D. Searle UK); chemical 
modification of penicillins (Dr 
D. I John, Beecham Pharmaceu- 
ticals Ltd); synthesis of potential 
thromboxane antagonists (Dr D. I. 
Davies, Glaxo Group Research); 
reaction Itinetics in emulsions (Dr 
J. E. Crooks, ICI Corporate 
Laboratory ) . 

Applicants should hold, or expect 
to obtain First or Upper Second 
Class Honours Degree from UK 
universities (or CNAA) or Grad 
RIC of equivalent standing. 

Further information and applica- 
tion forms from: Professor V. Gold, 
FRS, Department of Chemiftry, 
King's College, Strand, London 
WC2R 2LS. 



BRUNEL UNIVERSITY 
Oepartmant of Phytic! 

Two CASE 

studentships 

1. A student of Physici and RIectronics 
to continue very successful work on 
computer modellins of semiconductor 
devices in association with WESTCODE 
SEMICONDUCTORS. 

2. A Physicist to learn the technique of 
electron spectroscopy at AERE HAR- 
WELL and apply it to the study of 
liquid metals and alloys. 

Replies from graduates with 1st or 
upper 2nd decrees to: Prof. C. A. 
Honrth, Dept. of Phirsics, Brunei 
Unlvcreity Kinttton Lane. Ux- 
bridfe. 



UNIVIRSITY OF BATH 

Research Studentships in 
Pharmaceutics 

SRC CASE Studentthlpt are evatlable In the 
Phamiiaceutical Group for suitably qualified 
applicants to study: 

(t) Factors aflscting the ohysical stability of 
non-aqueous drug suspensions, pertinent 
to ttie lormulatlon and presentation o( 
Inhalation aerosols; (In conlunctlon with 
Glaio Group Research, Ware). 

(2) The chemical stability and solution 
physical chemistry o( Chlorheildlne salts 
In aqueous aolutlon; (In conjunction with 
ICI Pharmaceutlcala Division. Maccles- 
field). 

For further details, conUct B. J. MeaMn. 
Pharmaceutlca Oreup, School of Phar- 
macy and Pharmacology, The University, 
Bath BAl TA Y. 



HOLIDAYS 



WORLD-WIDE REUABLE 
ECONOMY FLIGHTS 

expert advice, instant quotations, 
Capricorn Travel, 27 Ebury Bridge 
Road, London SWl 01-730 6152. 

LECTURES, MEETINGS 
AND COURSES 



KINGSTON 
POLYTECHNIC 

Part-time 
MSc course 
in Molecular 
Spectroscopy 

Enquiries are invited from 
graduatea working in analytical 
or other laboratories for this 
two-year course, which 
provides a modern treatment of 
spectroscopy. 

Next intake: September 1M0. 

Details from the Secretary, 
School of Chemical and Physical 
Sciences, Kingston Polytechnic, 
Penrhyn Road, Kingston upon 
Thames KT1 2EE. Tel: 01-549 1366. 



UNIVERSITY OF 
MANCHESTER 

Department of Physics 

MSC COURSE: TECHNIQUES 

IN MOLECULAR PHYSICS 

Applications are invited for 
Advanced Course Studentships for 
this full time, one year MSc 
Course. Projects are still available 
in electron spectroscopy, NMR, 
computer design of electron lenses 
and on line computer control in 
spectroscopy. Enquiries and appli- 
cations should be made, as soon as 
possible, to Dr J. Comer, Physics 
Department, The University, Man- 
chester M13 9PL. Tel: 061-273 4873. 
ext 19. 



MEETING 

"Directions in Nuclear Engineer- 
ing Research". Cambridge. 19 Sep- 
tember, 1980. Co-sponsored by 
Science Research Council and the 
Institution of Nuclear Engineers. 
Programme, Registration form and 
full details from: Institution, 1 
Penerley Road, London SE6. (Tel: 
01-6.98 1500.) 




THE UNIVERSITY 
OF ASTON 
IN BIRMINGHAM 

DEPARTMENT OF OCCUPATIONAL 
HEALTH AND SAFETY 

(formerly Department of Safety and Hygiene) 
SHORT COURSES 

The Department is now offering a wide range of short 
courses in occupational health and safety. These courses 
provide high level specialist training both for persons with 
management responsibility for occupational health and 
safety and for those with practical experience. The courses 
have been developed from existing successful 
postgraduate training programmes and continuing 
advanced research. All of the sixteen courses are of one 
weel( duration. Any number of these may be selected in 
such a way as to provide a programme suited to individual 
requirements in Occupational Health and Hygiene, Safety 
Technology, Law and Organisation and Management. 
Noise control and ventilation. Legal aspects of occupational 
health and safety management. Occupational Hygiene. 
Personal Protection. 

Each course is run twice between October 1980 and June 
1981. 

In instances where highly specialised training may be 
required, the Department Is able to provide advice, 
develop syllabuses and conduct courses according to 
individual specifications. 

For further details regarding this and other courses 
please contact: 

The Department of Occupationai Health and Safety 
(formerly Department of Safety and Hygiene) 
University of Aston in Birmingham, Gosta Green, Birm- 
ingham 84 7ET Tel: 021-359-3611 ext 8238 Quote ref: 80/1. 



Faculty of Education 
Science and Mathematics 

Full-time and In-Sei vice Courses of Professional 
Education for 

TEACHING IN FURTHER AND HIGHER EDUCATION. 

Commencing September 1980 

A degree m the Sciences or Mathematics can lead to a 
qualification as a full-time teacher. 

Write now for further details to 
Course Tutor (F,E ), 
The Polytechnic, Wolverhampton. 
Faculty of Education. Castle View. 
Dudley. West Midlands. DYl 3HR 



Middlesex Polytechnic I pcl 



The Polytechnic of 
Central London 



Postgraduate Diploma in Air and 
Water Pollution Control (CNAA) 

Part-time, one day and evening a weel< 
four terms starling 7 October 

Applicants should normally possess a first degree or equivalent 
professional qualification in a branch of science or engineering. 
For lull details and an application lorm contact: Richard Braun, 
Middlesex Polytechnic, The Burroughs, Hendon, London NW4 4BT. 
Telephone 01-202 654S. 
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■ I've never understood the term bird- 
brained as equiv£ilent to idiocy except 
perhaps as applied to pigeons, who seem 
quite remarkably stupid. But starlings, 
for instance, are clever, not too proud 
to leam and are clamorously hanging 
upside down on a bag of nuts as I write, 
having taken a tip from the bluetits. 

The same adaptability appears to 
apply to white storks. They migrate 
across the Algerian Sahara. A report in 
Oryx, the Fauna Preservation Society's 
journal, says that they have taken up 
night flying and ceased daylight naviga- 
tion. That's because there are oilfield 
gas flares about every 5 kilometres. The 
storks swoop down, get into the thermal 
rising from a flare and gain height to 
plane down to the next. Apparently, as 
many as eight thousand storks have been 
seen doing this in one night. There is 
no discussion of why they don't do the 
same thing by day. Perhaps the storks' 
daylight vision is not good enough for 
them to distinguish the flares. 

■ West End clubs are not usually on 
my beat, as journalists in American TV 
features say. But I was taken to lunch 
the other day at the Naval and Military 
in Piccadilly and was unexpectedly im- 
pressed, not by the surroundings, which 
were elegant enough for anyone, but by 
the fact that the wines were in the 
charge of a woman. 

No militant for women's rights am I, 
as may be inferred from the sentence 
above carefully avoiding the dreadful, 
stupid and unnecessary "wineperson". 
But full marks to what I believe is 
called the "In and Out". I expected it 
to be full of beefy-red-faced defenders 
of a masculine stronghold. If it goes on 
like this they'll be letting women use 
the front entrance next. 

■ It was de Maupassant, I believe, who 
wrote a short story with the horrendous 
theme of monsters to order. A pregnant 
woman, poor as the French equivalent 
of a church mouse, bound and corsetted 
herself tightly enough and oddly enough 
to produce a malformed child, later sold 
to a circus for a sideshow. If it was not 
de Maupassant, I've no doubt that some- 
one will write and correct me. 

That's a somewhat hyperbolic introduc- 
tion to my reaction to teen-aged tennis 
phenomena. There's something mon- 
strous about them. They have obviously 
been trained to play tennis from un- 
believably early ages, relentlessly 
coached by older people. The same thing 
goes on with adolescent and pre- 
adolescent gymnasts. Some years ago 
there was an outcry about training baby 
swimmers. How long, now there's money 
in it, before the opening batsmen for 
England will be aged 11 and 13? 

■ I hope that I receive a letter from the 
Division of Biology at the California In- 
stitute of Technology in Pasadena about 
research going on there concerned with 
zebra finches. It seems utterly pointless 




Giant 
asparagus 
might be a 
scientific 
miracle, but 
it'll never 
get by EEC 
regulations! 



to me and I would like to be told what 
the point is. 

Zebra finches' are like plenty of other 
birds in that the male bird sings and the 
female doesn't. Behavioural dimorphism, 
this is called and, further, it is explained 
that it is correlated with the presence of 
morphological sex differences in the 
neural substrate that mediates this be- 
haviour, the song system. I take this to 
mean that the male zebra finch has the 
organs, the nervous system and the brain 
centres for singing. 

What if female zebra finches were 
given doses of male hormone? Well, 
female zebra finch chicks have been 
treated with such hormones. They de- 
veloped masculinised morphology and 
functional capacity for song. The details 
in the report I've been reading are con- 
fusing but as far as I can make out, 
females were then implanted with one of 
two other male hormones. One of the 
hormones induced the females to sing 
as if they were male birds. There was 
one bird at least that also showed the 
courtship behaviour of the male. The 
others remained mute. We may conclude, 
I think, that doses of male hormone 
given to a female will induce masculini- 
sation in the body and will also induce 
male behaviour. Which isn't entirely a 
discovery. There must be something I'm 
missing. 

I haven't been so puzzled since I read, 
years ago, that the American Air Force 
had been financing research into holes 
in teeth, whether feeling them with the 
tongue gave a true impression of their 
size. Radios? Microfilm? Poison pills? I 
never found out. 

■ Ordinary sound is a longitudinal 
wave motion: each air particle oscillates 
in the line of advance of the wave. 
Transverse wave motions with a side- 
ways oscillation (like a waggle in a rope) 
can be transmitted through elastic solids 
but not through fluids, because they 



offer no resistance to such shearing 
motions. So at least the physics text- 
books claim. But my laterosonic friend 
Daedalus points out that fluids do offer 
transient resistance to shear. On a short 
enough time-scale they behave much 
like solids — which is why you can skip 
a stone on water — and so transverse 
sound should be possible at suitably high 
frequencies. Because liquids and gases 
deform much more readily than solids, 
transverse sound will be very slow in 
these media — only a few tens of centi- 
metres a second, Daedalus calculates. 
Furthermore, higher frequencies will 
travel faster than lower ones. Armed 
with these predictions, DREADCO physi- 
cists are devising loudspeakers to stir up 
fluids in side-to-side vibrations, rather 
than the usual forward-and-back mode. 
Transverse sound should be transmitted 
most readily through a thick viscoelastic 
medium. So by immersing one's head in 
a large bath of tinned mushroom soup 
with a transverse-vibration speaker at 
the far end, it should be easy to sense 
transverse sound directly. It should have 
a haunting, poignant quality, uncon- 
sciously recalling the security of the 
womb where the fetus, immersed in 
the somewhat viscoelastic amniotic fluid, 
last heard it. But transmitting it intel- 
ligibly over any distance, even in air, 
will pose problems. Its slow rate of 
travel, and the faster pace of the higher 
frequencies, means that a signal will 
arrive after noticeable delay as a shrill 
descending warble, with the separated 
frequencies sweeping past in turn. Thus 
by delaying the high frequencies elec- 
tronically, one could arrange that they 
would catch up and deliver a meaning- 
ful message only at one specified dis- 
tance from the speaker. This would be 
useful on railway stations or military 
parade grounds for addressing chosen 
platforms or squads. And the emotional 
quality of the new sound might mollify 
the more unwelcome commands. 
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Spiders 



E.O. Wilson: Let me remind you that people 
everywhere, a large percent of the population, at a very 
early age have already developed a deep horror at the 
sight of snakes or spiders with nothing more than 
gentle nudging from their parents, if that. Yet, in spite 
of the fact that parents constantly reinforce their chil- 
dren against going near electric sockets, automobiles, 
knives and the like, phobias against such objects 
rarely develop. 

Marvin Harris: Let's go back again to the possibil- 
ity that these phobias are genetically programmed — 
which I'm willing to grant. The overwhelming bulk of 
the socially conditioned response repertories of differ- 
ent human societies consists, by your own admission, 
of culturally determined rather than genetically deter- 
mined traits. Then it seems to me that when one offers 
a cogent culturological explanation of th^ 
has to be considered thauJaifi^^^^^^^^^^T^or e9 oo <or 
offered 
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gigantic phenomena as the 
fee of state-organized societies or the 
emergence of stratified classes and castes. The enor- 
mous differences between industrial civilization and 




■11 



^ 1 



DoiA join the train 
until you know where itk going. 



Deciding where to place your 
sympathies in the nuclear power debate 
can be a bit like catching a train - 
consulting the indicator board saves a 
lot of confusion. 

And so many people say so much 
about nuclear power these days that 
even the most astute observers can end 
up puzzled. 

So to help you judge whether you 
are on the right lines, we have available 
a wide range of booklets on nuclear 
power. Quite simply, we want our 



critics - and our supporters - to be 
fully informed 

Fill in and return the coupon 
below and we'll send you your 
set of booklets - free. 

Please send me inf ormatioiTi 
on nuclear power ! 

X.illir I 

Atklivss I 

I 

-__ I 

To: The Nutiear Power Iiiforiiiation Group, I 



;',() .Millbauk, London SWIP IRD. 
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